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PREFACE 


The  purpose  of  this  two-volume  report  is  to  document  the  Phase 
II,  Stage  1,  investigation  of  the  United  States  Air  Force  (USAF) 
Installation  Restoration  Program  (IRP)  at  Reese  Air  Force  Base, 
Lubbock,  Texas.  This  work  was  conducted  by  Ecology  and  Environment, 
Inc.,  (E  &  E)  under  Contract  No.  F33615-83-D-4003,  Task  Order  11. 

Mr.  Gerald  Strobel  is  Program  Manager  for  this  Contract.  The 
Task  Order  was  managed  by  Mr.  Michael  Benner.  Laboratory  analyses 
were  accomplished  at  E  &  E's  Analytical  Services  Center  in  Buffalo, 
New  York,  under  the  supervision  of  Mr.  Andrew  Clifton  and  Ms.  Cathy 
Syracuse. 

This  work  was  accomplished  during  the  period  from  June  24,  1986, 
to  October  31,  1986.  Mr.  Dennis  E.  Lundquist,  USAF,  Technical  Ser¬ 
vices  Division,  USAF  Occupational  and  Environmental  Health  Laboratory 
(USAFOEHL/TS),  was  the  Technical  Program  Manager. 

Approved 


Gerald  Strobel 
Program  Manager 


rprvr.led  paper 


TABLE  OF  CONTENTS 


Section  Page 


EXECUTIVE  SUMMARY  .  1 

1  INTRODUCTION  .  1-1 

1.1  LOCATION  AND  HISTORY  OF  OPERATIONS  .  1-3 

1.2  AREA  DESCRIPTIONS  .  1-7 

1.2.1  Area  001:  Industrial  Waste  Lake 

(SI-1)  .  1-7 

1.2.2  Area  002:  Sewage  Lake  (SI-2);  East 
Landfill  (D-3);  and  Inactive  Fire 

Training  Area  (FT-3)  .  1-9 

1.2.3  Area  003:  POL  Storage  Area  (Aqua- 

system)  Spill  Site  (SP-1)  .  1-11 

1.2.4  Area  004:  Southwest  Landfill  (D-l)  .  1-12 

1.2.5  Area  005:  Civil  Engineering  Paint  Shop 

Trench  (SI-4)  .  1-14 

1.2.6  Area  006:  Active  Fire  Training  Area 
(FT-1)  Including  Drainage  Impoundment 

(SI-3)  .  1-14 

1.2.7  Area  007:  Northwest  Landfill/Rubble 

Area  (0-11)  .  1-15 

1.2.8  Area  008:  Hurlwood  Acquisition  and 

Landfill  (D-7)  .  1-15 

1.2.9  Area  009:  Sewaqe  Digester  Sludge 

Spreading  Area  (SS-1)  .  1-15 

1.3  TYPES  OF  CONTAMINANTS  INVESTIGATED  .  1-15 

1.4  FIELD  PERSONNEL  .  1-23 

1.5  SUBCONTRACTORS  .  1-23 

xi 


recycled  oaper 


Table  of  Contents  (Cont.) 


Section  Page 


2  ENVIRONMENTAL  SETTING  .  2-1 

2.1  PHYSIOGRAPHY  .  2-1 

2.2  TOPOGRAPHY  .  2-1 

2.3  CLIMATE  .  2-1 

2.4  SOILS  .  2-3 

2.5  SURFACE  DRAINAGE  .  2-3 

2.6  GEOLOGY  AND  HYDROGEOLOGY  .  2-8 

2.7  GROUNDWATER  QUALITY  .  2-10 

2.8  LOCAL  WATER  USE  .  2-10 

3  FIELD  PROGRAM  .  3-1 

3.1  PROGRAM  DEVELOPMENT  .  3-1 

3.2  FIELD  INVESTIGATION  .  3-2 

3.2.1  Schedule  of  Field  Activ i t ies  .  3-2 

3.2.2  Records  Search  .  3-3 

3.2.3  Geophysical  Survey  Procedures  .  3-3 

3.2.4  Soil  Gas  Sampling  .  3-8 

3.2.5  Sampling  Procedures  .  3-8 

3.2.6  Location  and  Elevation  Survey  .  3-22 

3.2.7  Investigation-Derived  Waste  Handling  ....  3-22 

3.2.8  Site-Specific  Investigation  Activities  ..  3-22 

3.2.9  Laboratory  Program  .  3-25 

3.2.10  Variations  from  Description  of  Work  .  3-25 

4  RESULTS  AND  SIGNIFICANCE  OF  FINDINGS  .  4-1 

4.1  RESULTS  .  4-1 

4.1.1  Area  001:  Industrial  Waste  Lake 

(SI-1)  .  4-3 

4.1.2  Area  002:  Sewage  Lake  (SI-2);  East 
Landfill  (0-3);  North  Landfill  (D-4); 

West  Landfill  (D-5);  and  Inactive 

Fire  Training  Area  (FT-3)  .  4-10 

4.1.3  Area  003:  POL  Storage  Area  (SP-1)  .  4-19 

4.1.4  Area  004:  Southwest  Landfill  (D-l)  .  4-20 


Table  of  Contents  (Cont.) 


Section 


Page 


5 


4.1.5  Area  005:  Civil  Engineering  Paint 

Trench  (SI-4)  .  4-29 

4.1.6  Area  006:  Active  Fire  Training  Area 

( FT- 1 )  Including  the  Drainage  Impound¬ 
ment  (SI-3)  .  4-32 

4.1.7  Area  007:  Northwest  Landfill/Rubble 

Area  (D-ll)  .  4-35 

4.1.8  Area  008:  Hurlwood  Acquisition  and  Land¬ 
fill  (D-7)  .  4-38 

4.1.9  Area  009:  Sewage  Digester  Sludge 

Spreading  Area  (SS-1)  .  4-43 

4.2  SIGNIFICANCE  OF  FINDINGS  .  4-43 

4.2.1  Area  001:  Industrial  Waste  Lake 

(SI-1)  .  4-46 

4.2.2  Area  002:  Sewage  Lake  (SI-2);  East 
Landfill  (D-3);  North  Landfill  (D-4); 

West  Landfill  (D-5);  and  Inactive  Fire 
Training  Area  (FT-3)  .  4-47 

4.2.3  Area  003:  POL  Storage  Area  (SP-1)  .  4-48 

4.2.4  Area  004:  Southwest  Landfill  (D-l)  .  4-48 

4.2.5  Area  005:  Civil  Engineering  Paint 

Trench  (SI-4)  .  4-49 

4.2.6  Area  006:  Active  Fire  Training  Area 

(FT-1)  Including  the  Drainage  Impound¬ 
ment  (SI-3)  .  4-49 

4.2.7  Area  007:  Northwest  Landfill/Rubble 

Area  (D-ll)  .  4-50 

4.2.8  Area  008:  Hurlwood  Acquisition  and 

Landfill  (D-7)  .  4-50 

4.2.9  Area  009:  Sewage  Digester  Sludge 

Spreading  Area  (SS-1)  .  4-50 

4.2.10  Drill  Cutting  EP  Tox  Testing  .  4-51 


ALTERNATIVE  MEASURES 


5-1 


5.1 


5.2 


Area  001:  Industrial  Waste  Lake  (SI-1)  .... 

Area  002:  Sewage  Lake  (SI-2);  East  Landfill 
(D-3);  North  Landfill  (D-4);  West  Landfill 
(D-5);  and  Inactive  Fire  Training  Area 
(FT-3)  . 


xiii 


Lily  Ocuius 

i  an  5/or 

.pealul 


. 

i 

L_ 

*v 

e;  Vf|f»d  pa  pH!' 


.  « 


■mil  cimrotmn 


Table  of  Contents  (Cont.) 


Section  Page 

5.3  Area  003:  POL  Storage  Area  (SP-1)  .  5-2 

5.4  Area  004:  Southwest  Landfill  (D-l)  .  5-2 

5.5  Area  005:  Civil  Engineering  Paint  Trench 

(SI-4)  .  5-3 

5.6  Area  006:  Active  Fire  Training  Area  (FT-1) 

Including  the  Drainage  Impoundment  (SI-3)  .  5-3 

5.7  Area  007:  Northwest  Landfill/Rubble  Area 

(0-11)  .  5-3 

5.8  Area  008:  Hurlwood  Acquisition  and  Landfill 

(0-7)  .  5-3 

5.9  Area  009:  Sewage  Digester  Sludge  Spreading 

Area  (SS-1)  .  5-3 

6  RECOMMENDATIONS  .  6-1 

6.1  General  Recommendations  .  6-1 

6.2  Area  001:  Industrial  Waste  Lake  (SI-1)  .  6-3 

6.3  Area  002:  Sewage  Lake  (SI-2);  Landfill 

(D-3);  North  Landfill  (D-4);  West  Landfill 
(D-5);  and  Inactive  Fire  Training  Area 

(FT-3)  .  6-3 

6.4  Area  003:  POL  Storage  Area  (SP-1)  .  6-3 

6.5  Area  004:  Southwest  Landfill  (D-l)  .  6-5 

6.6  Area  005:  Civil  Engineering  Paint  Trench 

(SI-4)  .  6-4 

6.7  Area  006:  Active  Fire  Training  Area  (FT-1 ) 

Including  the  Drainage  Impoundment  (SI-3)  .  6-4 

6.8  Area  007:  Northwest  Landill/Rubble  Area 

(0-11)  .  6-4 

6.9  Area  008:  Hurlwood  Acquisition  and  Landfill 

(D-7)  .  6-4 

6.10  Area  009:  Sewage  Digester  Sludge  Spreading 

Area  (SS-1)  . 6-8 


xiv 


LIST  OF  APPENDICES 


Appendix  Page 

A  GLOSSARY  OF  TERMS  .  A-l 

8  CONTRACT  DESCRIPTION  OF  WORK  .  B-l 

C  WELL/BORING  NUMBERING  SYSTEM  .  C-l 

D  BORING  LOGS/MONITORING  WELL  CONSTRUCTION  DIAGRAMS/ 

WELL  DATA  .  D-l 

E  LOCATION  AND  ELEVATION  SURVEY  FIELD  DATA  .  E-l 

F  RECONDITIONED  DRUM  DOCUMENTATION  .  F-l 

G  CHAIN-OF-CUSTOOY  FORMS  .  G-l 

H  ANALYTICAL  DATA  .  H-l 

I  GEOPHYSICAL  DATA  .  1-1 

J  REFERENCES  .  J-l 

K  BIOGRAPHIES  .  K-l 

L  OVERVIEW  OF  RISK  ASSESSMENT  AND  THE  DEVELOPMENT  OF 

STANDARDS  AND  CRITERIA  .  L-I 

M  TOXICOLOGICAL  PROFILES  FOR  POTENTIAL  CONTAMINANTS  OF 

CONCERN  IN  GROUNDWATER  AND  SURFACE  WATER  .  M-l 

N  TECHNICAL  OPERATIONS  PLAN/HEALTH  AND  SAFETY  PLAN  .  N-l 


XV 


LIST  OF  ILLUSTRATIONS 


y 


Figure  Page 

1  Reese  AF8  Areas  of  Potential  Environmental  Contami¬ 
nation  From  Phase  I  Report  .  3 

1-1  Reese  AFB  Location  Map  .  1-4 

1-2  Reese  AFB  and  Surrounding  Area  .  1-5 

1-3  Reese  AFB  Site  Layout  .  1-6 

1-4  IRP  Phase  II  Stage  I  Investigation  Areas  .  1-8 

1- 5  Distribution  of  Known  Trenches  in  the  Southwest 

Landfill  .  1-13 

2- 1  Soils  Map  of  Reese  AFB  .  2-4 

2-2.  Natural  and  Man-Made  Drainage  Pathways  .  2-7 

2-3  Approximate  Altitude  of  the  Water  Table  in  the 

Ogallala  Aquifer,  1980,  Lubbock  County,  Texas  .  2-9 

2- 4  Base  and  Community  Well  Locations  Within  One-Mile 

Radius  of  Reese  AFB  .  back 

pocket 

3- 1  Areas  of  Geophysical  Surveys  .  3-7 

3- 2  Water  Wells,  Borings,  Sample  Points,  and 

Elevation  Data,  Reese  AFB  .  back 

pocket 

4- 1  Areas  Investigated  .  back 

pocket 

4-2  •  Geophysical  Survey  Areas  .  back 

pocket 

4-3'  Area  002  (East  Landfill  0-3 ) :  Magnetometer  Survey 

Plot  .  4-11 


xvii 


rf-t  v  V'l  pdOe? 


List  of  Illustrations  (Cont.) 


Figure  Page 

4-4  Area  002  (East  Landfill  0-3):  EM  Survey  Plot  .  4-12 

4-5  Area  002  (North  Landfill  0-4):  Magnetometer  Survey 

Plot  .  4-13 

4-6  Area  002  (North  Landfill  0-4):  EM  Survey  Plot  .  4-14 

4-7  Area  004  (Southwest  Landfill  0-1):  Magnetometer 

Survey  Plot  .  4-23 

4-8  Area  004  (Southwest  Landfill  D-l):  EM  Survey  Plot  ..  4-24 

4-9  Area  007  (Northwest  Landfill/Rubble  Area  D-ll): 

EM  Survey  Plot  . . .  4-36 

4-10  Area  008  (Hurlwood  Acquisition  and  Landfill  D-7): 

Magnetometer  Survey  Plot  .  4-39 

4-11  Area  008  (Hurlwood  Acquisition  and  Landfill  D-7): 

EM  Survey  Plot  .  4-40 

6-1  Recommended  Boring  and  Monitoring  Well  Locations 

for  Areas  001  and  002  .  6-4 

6-2  Recommended  Boring  Locations,  Areas  004  and  006  .  6-6 

6-3  Recommended  Boring  Locations,  Area  008  .  6-7 

6-4  Recommended  Boring  Locations,  Area  009  .  6-9 


xviii 


LIST  OF  TABLES 


Table 


Page 


1  Summary  of  Areas:  Phase  II  Stage  1  Investigation  ...  4 

2  Summary  of  Fieldwork/ Analyses  Performed  .  6 

3  Analytical  Findings  .  7 

4  Summary  of  Recommendations  .  13 

1-1  Sample  Analyses  Performed  at  Reese  AFB  . . .  1-16 

1- 2  Analytical  Parameters  and  Detection  Limits  Used  for 

Reese  AFB  Investigation  .  1-18 

2- 1  Temperature  and  Precipitation  Data  .  2-2 

2-2  Soil  Characteristics  on  Reese  AFB  .  2-5 

2-3  Geologic  Units  and  Their  Water-Bearing 

Characteristics  .  2-11 

2-4  Typical  Groundwater  quality  .  2-12 

2- 5  Reese  AFB  Well  Data  and  Status  .  2-14 

3- 1  Schedule  of  Major  Field  Activities  .  3-4 

3-2  Geophysical  Survey  Summary  .  3-9 

3-3  Sediment  Sample  Suwiary  .  3-10 

3-4  Boring  Depth  Summary  . •. .  3-12 

3-5  Statement  of  Work/ Analyzed  Subsurface  Soil  Samples  ..  3-14 

3-6  Surface  Water  Sample  Location  Summary  .  3-18 

3-7  Soil  Boring  and  Monitor  Well  Location,  Elevation, 

and  Design  Data  .  3-19 

3-8  Groundwater  Sampling  Sunmary  .  3-21 

xix 


wvcled  paper 


:!,,f  .  1 


List  of  Tables  (Cont.) 


Table  Page 

3-9  EP  TOX  Samples  Taken  .  3-23 

3-10  Summary  of  Site-Specific  Field  Activities  .  3-24 

3- 11  Comparison  of  Contracted  and  Analyzed  Samples  .  3-26 

4- 1  Summary  of  Soil  Sample  Analyses  for  Area  001  .  4-5 

4-2  Sunmary  of  Sediment  Sample  Analyses  for  Area  001  _  4-7 

4-3  Summary  of  Water  Sample  Analyses  for  Area  001  .  4-8 

4-4  Sunmary  of  Soil  Sample  Analyses  for  Area  002  .  4-16 

4-5  Summary  of  Sediment  Sample  Analyses  for  Area  002  ....  4-17 

4-6  Sunmary  of  Water  Sample  Analyses  for  Area  002  .  4-18 

4-7  Summary  of  Soil  Sample  Analyses  for  Area  003  4-21 

4-8  Summary  of  Soil  Sample  Analyses  for  Area  004  .  4-26 

4-9  Summary  of  Water  Sample  Analyses  for  Area  004  .  4-28 

4-10  Sunmary  of  Soil  Sample  Analyses  for  Area  005  .  4-30 

4-11  Summary  of  Water  Sample  Analyses  for  Area  005  .  4-31 

4-12  Summary  of  Soil  Sample  Analyses  for  Area  006  .  4-33 

4-13  Summary  of  Sediment  Sample  Analyses  for  Area  006 .  4-34 

4-14  Summary  of  Soil  Sample  Analyses  for  Area  007  .  4-37 

4-15  Summary  of  Soil  Sample  Analyses  for  Area  008  .  4-41 

4-16  Summary  of  Water  Sample  Analyses  for  Area  008  .  4-42 

4-17  Summary  of  Soil  Sample  Analyses  for  Area  009  .  4-44 

6-1  List  of  Areas  by  Category  .  6-2 

H-l  Sample  Identification  Cross  Reference  . .  H-2 

H-2  Analytical  Methods,  Detection  Limits,  and 

Holding  Times  .  H-7 


xx 


EXECUTIVE  SUMMARY 


Ecology  and  Environment,  Inc.,  (E  &  E)  was  retained  by  the  United 
States  Air  Force  (USAF)  Occupational  and  Environmental  Health  Labora¬ 
tory  (OEHL)  under  Contract  No.  F33615-83-D-4003,  Task  Order  11,  to 
provide  technical  and  analytical  services  in  support  of  the  Air  Force 
Installation  Restoration  Program  (IRP).  This  report  concerns  the 
Phase  II  Stage  1  investigation  of  Reese  Air  Force  Base  (AFB) ,  Lubbock, 
Texas. 

Reese  AFB  is  located  in  the  High  Plains  region  of  the  Great 
Plains,  adjacent  to  the  western  boundary  of  Lubbock,  Texas.  Reese  AFB 
covers  2,777  acres  (owned  and  leased)  in  Lubbock  County,  including 
acreage  in  the  Hurl wood  area,  acquired  in  1978.  (See  Section  1  for 
maps  that  show  the  regional  location  of  Reese  AFB,  as  well  as  the  lay¬ 
out  of  the  base.) 

Throughout  the  history  of  Reese  AFB,  certain  activities  have  had 
the  potential  to  contribute  to  environmental  contamination  of  the 
site,  including  the  discharge  of  waste  oils,  solvents,  detergents,  and 
paint  residues  into  the  Industrial  Haste  Lake;  the  discharge  of  waste 
AVGAS,  oils,  lubricants,  and  miscellaneous  combustible  materials  dur¬ 
ing  fire  training  exercises;  landfilling  and  land  spreading  of  waste 
materials  which  may  have  included  hazardous  waites  and  pesticides; 
accidental  spills  of  aviation  fuels;  and  the  operation  of  two  surface 
Impoundments  which  are  known  to  contain  hazardous  wastes.  Many  former 
waste  disposal  practices  have  been  discontinued.  At  the  time  of  this 
investigation,  disposal  practices  Included  operation  of  a  surface 
impoundment  for  some  industrial  shop  operations;  operation  of  a 
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surface  impoundment  for  sewage  treatment  plant  effluent;  landfilling 
of  domestic  and  construction  wastes;  and  land  spreading  of  Sewage  Lake 
sludges. 

The  Phase  I  final  report  {June  1984,  Radian  Corporation)  identi¬ 
fied  36  sites;  nine  of  which  received  a  HARM  score.  The  USAF  reviewed 
the  Phase  I  recommendations  and  contracted  14  sites  to  be  investigated 
during  Phase  II.  These  14  sites  included  the  nine  sites  which  receiv¬ 
ed  a  HARM  score  and  five  additional  sites.  Figure  1  shows  the  loca¬ 
tions  of  the  14  sites  contracted  by  USAF  for  Phase  II  study.  The  14 
sites  were  regrouped  into  nine  areas  for  ease  of  investigation  and 
monitoring  during  Phase  II  Stage  1  work.  Table  1  lists  the  regrouped 
areas  that  were  investigated  during  Phase  II. 

SUMMARY  OF  FIELD  PROGRAM 


Fieldwork  for  the  Phase  II  Stage  I  investigation  at  Reese  AFB 
began  June  23,  1986,  and  ended  September  12,  1986.  The  program  con¬ 
sisted  of  the  following: 

•  Geophysical  surveys  of  landfill  areas  in  Areas  002,  004,  007, 
and  008; 

•  Collection  of  surface  water  samples  from  the  Sewage  Lake  and 
the  Industrial  Waste  Lake  at  Areas  001  and  002; 

•  Collection  of  groundwater  samples  from  monitoring  wells 
installed  at  Areas  001,  002,  004,  and  005  and  from  existing 
wells  at  Area  007; 

•  Collection  of  soil  samples  from  boreholes  drilled  at  Areas  001 
through  009  and  collection  of  sediment  samples  from  Areas  001, 
002,  and  006; 

•  Soil  gas  survey  of  former  fuel  spill  area  at  Area  003;  and 

t  Records  review  survey  of  existing  wells  located  within  a 
1-mile  radius  of  Reese  AFB. 
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Figurt  1  REESE  AFB  AREAS  OF  POTENTIAL  ENVIRONMENTAL 
CONTAMINATION  FROM  PHASE  I  REPORT 
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Table  1 


SUMMARY  OF  AREAS 
PHASE  II  STAGE  1  INVESTIGATION 


Area 

N  unbar 

Area  Name 

Phase  I 
Designation 

USAF 

Designat ion 

Area  001 

-  Industrial  Haste  Hater  Lake3 

SI-1 

HP-01 

Area  002 

-  Sewage  Lake1* 3 

SI-2 

HP-0) 

Area  00) 

-  POL  Storage  Area  (Aqua  System)  Spill  Site3 

SP-1 

SS-01 

Area  004 

-  Southwest  Landfill3 

D-1 

LF-01 

Area  00) 

-  Civil  Engineering  Paint  Shop  Trench3 

SI-4 

0T-01 

Area  006 

-  Active  Fire  Training  Area2*3 

FT-1 

FT-01 

Area  007 

-  Northwest  Landfill/RiAble  Area3 

D-1 1 

LF-02 

Area  008 

-  Hurl wood  Acquisition  and  Landfill 

D-7 

LF-03 

Area  009 

-  Sewage  Oigeater  Sludge  Spreading  Area 
(between  1st  and  2nd  Streets) 

SS-1 

HP-02 

1 1ncludes:  East  Landfill  (0—3) ,  North  Landfill  (0-4) 3,  Heat 
Landfill  (0-5)-',  and  Inactive  Fire  Training  Area  (FT-)). 

2 Include#:  Drainage  Impoundment  (SI-)). 

3Sites  which  received  HARM  score  in  Phase  I  report. 
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Table  2  summarizes  the  fieldwork  completed  at  each  Reese  AFB 

site. 

FINDINGS 

The  analytical  results  on  groundwater  and  soil  samples  from  the 
Phase  II  Stage  1  investigation  suggest  contamination  from  volatile 
solvents,  phthalates,  oil  and  grease,  and  metals.  Results  of  ground- 
water  analysis  from  monitoring  wells  on  the  base  and  at  the  Hurl  wood 
acquisition  indicated  levels  of  volatile  solvents  and  phthalates  above 
the  detection  limits.  Groundwater  contamination  did  not  exceed  EPA 
primary  or  secondary  drinking  water  standards.  At  one  site,  tri- 
chloroethene  was  found  in  the  groundwater  at  concentrations  of  41  and 
24  ug/L  (present  MCL  is  5  ug/L).  The  source  of  these  solvents  is 
unclear. 

Results  of  soil  analysis  from  the  areas  checked  reveal  the  main 
soil  contaminants  to  be  oil,  grease,  and  metals.  Analysis  of  soil 
samples  indicated  a  wide  range  of  oil  and  grease  levels  with  the  maxi¬ 
mum  concentration  being  4,500  mg/kg.  Lead,  chromium,  zinc,  copper, 
nickel,  and  arsenic  were  found  in  various  soil  samples  from  the  areas 
checked.  No  correlation  was  determined  between  the  depth  from  which 
the  samples  were  collected  and  the  associated  metal  concentrations. 

Results  of  sediment  analysis  from  the  areas  checked  reveal  the 
main  sediment  contaminants  to  be  oil,  grease,  lead,  and  chromium.  The 
maximum  concentrations  of  oil  and  grease  were  found  in  sediments  from 
the  Industrial  Waste  Lake  (SI-1).  The  maximum  oil  and  grease  concen¬ 
tration  was  12,000  mg/kg.  The  sediments  from  the  Industrial  Waste 
Lake  also  contained  quantifiable  concentrations  of  volatile  organic 
compounds  and  phthalates.  Lead  and  chromium  were  found  in  sediment 
samples  from  the  Sewage  Lake  (SI -2)  and  the  Drainage  Impoundment 
(SI-3).  The  maximum  concentrations  of  lead  and  chromium  were  11  ng/kg 
and  72  mg/kg,  respectively. 

The  following  discussions  summarize  the  findings  at  each  Area. 
Table  3  summarizes  the  analytical  findings  at  each  of  the  areas 
investigated. 
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Y  OF  FIELDWORK/ ANALYSES  PERFORMED 
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Soil  ant  Motor  sample  totala  include  QA  samples  and  drill  cutting  EP  toxicity  samples  where  applicable, 
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Area  Contaminant  Matrix  Concentration  Criteria 
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Area  001  -  Industrial  Waste  Lake 

Soil  contaminants  consisted  of  levels  of  phthalates,  oil  and 
grease,  and  DDT  above  method  detection  limits.  There  are  no  standards 
available  as  upper  bound  limits  for  these  parameters.  Sediment  con¬ 
taminants  consisted  of  oil  and  grease,  total  xylenes,  tetrachloro- 
ethene,  1,1,1-trichloroethane,  trichloroethene,  pyrene,  and  chrysene. 
The  presence  of  these  wastes  is  consistent  with  wastes  indigenous  to 
airport  operations  (i.e.,  lubricants,  cleaning  solvents,  etc.). 
Groundwater  contaminants  consisted  of  volatile  solvents.  Area  001  is 
not  considered  a  serious  environmental  threat  due  to  the  low  levels  of 
contaminants  in  the  soils,  surface  water,  and  groundwater;  however, 
further  study  should  be  done  to  determine  if  a  link  exists  between 
discharge  to  the  lake  and  groundwater  contamination.  Due  to  the 
uncertainty  of  the  source  of  groundwater  contamination,  Area  001  is 
deemed  a  Category  II  site. 

Area  002  -  Sewage  Lake,  Associated  Landfills,  and  Fire  Training  Area 
Soil  contamination  consisted  of  levels  of  oil  and  grease  above 
the  method  detection  limit  of  100  mg/kg.  There  are  no  standards 
available  as  upper  bound  limits  for  these  parameters.  Pesticide  lev¬ 
els  were  found  in  the  lake  sediment  samples  above  method  detection 
limits.  There  are  no  standards  available  as  upper  bound  limits  for 
these  parameters.  This  contamination  may  have  been  associated  with 
pest  control  operations  on  the  golf  course.  Surface  water  contamina¬ 
tion  included  levels  of  pesticides  and  organic  solvents  above  detec¬ 
tion  limits  but  below  current  MCLs.  These  contaminants  may  have  been 
associated  with  previous  pest  control  operations  on  the  golf  course 
and  the  discharge  of  waters  from  the  Industrial  Waste  Lake.  Ground- 
water  contaminants  consisted  of  volatile  solvents,  phthalates,  oil  and 
grease,  lead,  and  zinc.  The  groundwater  contaminant  levels  were  com¬ 
parable  to  all  other  groundwater  contaminant  levels  on  the  base. 

While  there  are  low  levels  of  contamination.  Landfills  D-3,  D-4, 
D-5,  and  SI-3  have  not  been  fully  investigated.  Area  002  is  consid¬ 
ered  a  Category  II  area. 
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Area  003  -  POL  Storage  Area 

Analytical  results  of  the  soil  samples  collected  at  Area  003 
indicated  concentrations  above  method  detection  limits  for  oil  and 
grease,  chromium,  and  lead.  There  are  no  standards  available  for  com¬ 
parison  as  upper  bound  limits  for  these  parameters.  No  correlation 
was  found  between  the  depths  of  the  samples  and  the  presence  of 
metals. 

Area  003  is  not  considered  an  environmental  or  health  threat  and 
is  deemed  a  Category  I  site. 

Area  004  -  Southwest  Landfill 

The  metals  arsenic,  copper,  chromium,  nickel,  and  zinc  were 
detected  in  the  soils.  No  correlation  as  to  contaminant  depth  or 
source  could  be  drawn  from  the  analytical  results.  Groundwater  con¬ 
tamination  consisted  of  levels  of  organic  solvents  and  phthalates 
above  method  detection  limits,  and  except  for  one  case,  also  above  the 
EPA  MCL.  The  presence  of  trichloroethene  was  confirmed  at  concentra¬ 
tions  of  24  to  41  ug/L. 

Area  004  is  considered  a  Category  II  site  due  to  the  uncertainty 
of  the  source  of  trichloroethene  and  to  the  uncertainty  of  the  extent 
of  metals  contamination. 

Area  005  -  Civil  Engineering  Paint  Shop  Trench 

Groundwater  contamination  consisted  of  levels  of  volatile  sol¬ 
vents,  lead,  zinc,  copper,  and  phthalates  above  method  detection  lim¬ 
its  but  below  EPA  limits. 

Area  005  is  not  considered  an  environmental  or  health  threat.  It 
is,  therefore,  considered  a  Category  I  site. 

Area  006  -  Active  Fire  Training  Area 

Concentrations  of  heavy  metals  and  oil  and  grease  were  above 
method  detection  limits  in  the  soil  samples  collected  at  Area  006. 
There  are  no  standards  available  as  upper  bound  limits  for  these  para¬ 
meters.  No  correlation  was  determined  between  depth  of  contamination 
and  sample  location. 

Area  006  is  considered  a  Category  II  site  due  to  the  uncertainty 
of  the  vertical  and  lateral  extent  of  contamination. 
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Area  007  -  Northwest  Landfill 

Soil  contamination  consisted  of  a  single  level  of  oil  and  grease 
above  the  method  detection  limit.  Area  007  is  not  considered  an  envi¬ 
ronmental  or  health  threat  and  is  considered  a  Category  I  site. 

Area  008  -  Hurlwood  Acquisition  and  Landfill 

Soil  contamination  consisted  of  a  single  level  of  arsenic  above 
the  method  detection  limit.  No  correlation  was  found  between  contami¬ 
nation  depth  and  sample  location.  The  source  of  the  arsenic  was  not 
determined. 

Groundwater  contaminants  consisted  of  levels  of  phthalates  and 
heavy  metals  above  method  detection  limits  but  below  EPA  MCLs. 

Area  008  is  considered  a  Category  II  site  due  to  the  uncertainty 
of  the  arsenic  source  and  the  uncertainty  of  the  vertical  and  lateral 
extent  of  arsenic  contamination. 

Area  009  -  Sewage  Digester  Sludge  Spreading  Area 

Soil  contamination  consisted  of  levels  of  oil  and  grease,  phtha¬ 
lates,  and  heavy  metals  above  the  method  detection  limit.  There  are 
no  standards  available  as  upper  bound  limits  for  these  parameters.  No 
correlation  was  determined  between  contamination  depth  and  sample 
location. 

Area  009  is  considered  a  Category  II  site  due  to  the  uncertainty 
of  the  vertical  and  lateral  extent  of  contamination. 

RECOMMENDATIONS 

Based  on  the  results  of  the  Phase  II  Stage  1  investigation.  Table 
4  lists  the  recommendations  and  rationale  for  the  recommendations  for 
each  of  the  areas.  Recommendations  for  Category  II  sites  outlined  in 
Table  4  are  listed  in  order  of  priority. 

The  POL  Storage  Area,  Northwest  Landfill,  and  the  Civil  Engi¬ 
neering  Paint  Trench  should  be  considered  Category  I  sites,  since  no 
further  action  is  recommended  due  to  the  absence  of  any  potential 
environmental  hazard.  The  Southwest  Landfill,  Industrial  Waste  Lake, 
Sewage  Lake,  Active  Fire  Training  Area,  Sewage  Digester  Sludge  Spread¬ 
ing  Area,  and  the  Hurl  wood  Acquisition  landfill  should  be  considered 
Category  II  sites,  requiring  additional  sampling  to  further  assess  the 
extent  of  current  or  future  contamination. 
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007-NorthMest  Landfill  (D-11)  Category  I.  No  further  action  required.  No  significant  contamination  detected. 


1.  INTRODUCTION 


The  Installation  Restoration  Program  (IRP)  was  initiated  by  the 
Department  of  Defense  (DOD)  to  investigate  environmental  contamination 
that  may  be  present  at  DOD  facilities  as  a  result  of  past  operations 
and  waste  disposal  activities.  Following  passage  of  the  Resource 
Conservation  and  Recovery  Act  (RCRA)  of  1976  and  the  Comprehensive 
Environmental  Response  Compensation  and  Liability  Act  (CERCLA)  of 
1980,  DOD  Issued  the  Defense  Environmental  Quality  Program  Policy 
Memorandun  (DEQPPM)  80-6  In  June  1980.  DEQPPM  80-6  mandated  that 
hazardous  waste  disposal  sites  on  DOD  facilities  be  identified.  The 
United  States  Air  Force  (USAF)  implemented  DEQPPM  80-6  in  December 
1980.  DOD  revised  and  expanded  existing  IRP  directives  through  DEQPPM 
81-5  in  1981,  and  the  USAF  implemented  it  in  January  1982.  The  IRP 
has  been  developed  as  a  four-phase  program  as  follows: 

•  Phase  I  -  Records  Search; 

•  Phase  II  -  Confirmation  and  Quantification; 

•  Phase  III  -  Technology  Base  Development;  and 

•  Phase  IV  -  Corrective  Action. 

This  report  docunents  work  performed  by  Ecology  and  Environment, 
Inc.,  (E  &  E),  for  the  USAF  at  Reese  Air  Force  Base  (AFB),  Lubbock, 
Texas.  The  work  was  done  as  part  of  Phase  II,  Stage  I  of  the  IRP 
under  Contract  No.  F33615-83-D-4003,  Task  Order  11.  The  purpose  of 
Phase  II  Stage  I  work  was: 
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•  To  determine  the  presence  or  absence  of  contamination  at  spec¬ 
ified  areas; 

•  To  define  the  magnitude  and  potential  of  contaminant  migra¬ 
tion,  if  possible;  and 

•  To  Identify  potential  health  and/or  environmental  hazards 
based  on  state  or  federal  standards. 

A  Phase  I  Initial  Records  Search  had  been  conducted  from  March  12 
through  March  16,  1984,  by  Radian  Corporation.  The  Phase  I  Report 
identified  areas  with  potential  contamination  problems  for  Phase  II 
investigation.  The  USAF  reviewed  the  Phase  I  recommendations,  and 
contracted  to  have  14  sites  investigated  in  Phase  II.  The  14  sites 
were  regrouped  into  nine  areas  for  ease  of  Investigation  and  monitor¬ 
ing  during  Phase  II  Stage  1  work.  The  Phase  II  Stage  1  areas  investi¬ 
gated  were: 

•  Area  001:  Industrial  Waste  Lake  (SI-1*) 

•  Area  002:  Sewage  Lake  (SI-2*),  East  Landfill  (D-3*),  North 
Landfill  (D-4*),  West  Landfill  (D-5*),  and  Inactive  Fire 
Training  Area  (FT-3*); 

•  Area  003:  POL  Storage  Area  (Aquasystem)  Spill  Site  (SP-1*); 

§  Area  004:  Southwest  Landfill  (D-l*); 

•  Area  005:  Civil  Engineering  Paint  Shop  Trench  (SI-4*); 

•  Area  006:  Active  Fire  Training  Area  (FT-1*)  and  Drainage 
Impoundment  (SI-3*); 

•  Area  007:  Northwest  Landfill /Rubble  Area  (D-ll*); 
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•  Area  008:  Hurlwood  Acquisition  and  Landfill  (D-7*);  and 

•  Area  009:  Sewage  Digester  Sludge  Spreading  Area  (SS-1*). 

A  description  of  work  for  Phase  II  Stage  I  was  developed  and 
Issued  on  February  24,  1986.  The  field  investigation  was  performed  in 
three  stages  from  June  24,  1986  through  October  31,  1986. 

1.1  LOCATION  AND  HISTORY  OF  OPERATIONS 

Reese  AFB  is  locateo  adjacent  to  the  western  boundary  of  Lubbock, 
Texas,  in  the  High  Plains  region  of  the  Great  Plains  (see  Figures  1-1 
and  1-2).  The  base  covers  2,777  acres  (owned  and  leased)  In  Lubbock 
County  (see  Figure  1-3).  The  land  surrounding  the  base  is  primarily 
agricultural,  except  for  the  unincorporated  community  of  Hurlwood, 
located  just  south  of  the  base,  which  has  a  population  of  100. 

Reese  AFB,  originally  named  Lubbock  Army  Airfield  (AAF),  opened 
in  June  1941  on  2,000  acres  donated  by  the  City  of  Lubbock.  By  early 
1942,  Lubbock  AAF  began  training  aviation  cadets.  The  end  of  World 
War  II  brought  an  end  to  the  use  of  Lubbock  AAF  as  a  training  center. 
From  1945  to  1949  the  base  was  used  as  a  housing  facility  for  veterans 
and  their  families.  In  1949,  the  3500th  Pilot  Training  Wing  moved  to 
Lubbock  AAF  from  Barksdale  AFB,  Louisiana.  The  base  was  then  renamed 
for  1st  Lieutenant  Augustus  F.  Reese,  Jr.,  a  native  of  nearby  Shal- 
lowater,  Texas. 

Presently,  Reese  AFB  Is  one  of  several  Undergraduate  Pilot  Train¬ 
ing  bases  (UPT)  In  the  Air  Training  Comnand  (ATC).  Approximately  500 
aviation  students  go  through  training  at  a  given  time,  with  400  stu¬ 
dents  graduating  annually. 

The  64th  Flying  Training  Wing  Is  the  major  training  organization 
at  Reese  AFB.  The  64th  Air  Base  Group  provides  administrative  and 
service  support.  Other  organizations  on  base  Include: 

•  1958  Communications  Squadron  (AFCS); 
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Figure  1-2  REESE  AFB  AND  SURROUNDING  AREA 
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Figure  1-3  REESE  AFB  SITE  LAYOUT 


•  24th  Weather  Station  Detachment  11; 


•  Management  Engineering  Detachment  11; 

•  OSI  Detachment  1113; 

•  Field  Training  Detachment  495  OL;  and 

•  Defense  Reutilization  and  Marketing  Office  (DRMO) . 

1.2  AREA  DESCRIPTIONS 

The  primary  sources  of  information  for  the  following  site  des¬ 
criptions  are  the  Phase  I  Report  by  Radian  Corporation  (Radian  1984) 
and  the  Presurvey  Report  by  E  4  E  (E  4  E  1985). 

1.2.1  Industrial  Waste  Lake  (Area  001) 

The  Industrial  Waste  Lake  is  located  in  the  southeast  quadrant  of 
Reese  AFB,  south  of  the  picnic  area  and  west  of  Spur  309  (see  Figure 
1-4).  The  lake,  which  covers  approximately  4.5  acres,  is  located  in 
the  center  of  a  larger  natural  p laya  that  extends  off  base  property  to 
the  east  side  of  Spur  309.  The  on-base  portion  of  the  natural  playa 
has  been  receiving  storm  drainage  and  industrial  wastewater  since 
1942.  Based  on  aerial  photos,  it  seems  the  playa  was  drained  and 
deepened  around  1950,  which  significantly  reduced  the  containment 
surface  area.  Despite  this  deepening,  the  lake  has  often  overflowed 
the  natural  boundaries  of  the  playa,  including  the  area  across  Spur 
309,  during  periods  of  heavy  rainfall.  The  area  across  Spur  309  has 
been  noted  to  have  stressed  vegetation. 

The  Industrial  Waste  Lake  was  deepened  again  in  the  early  1970s. 
According  to  the  Phase  I  report,  the  dredge  material  was  placed  in  the 
Southwest  Landfill.  However,  Civil  Engineering  personnel  who  worked 
at  the  base  during  the  early  1970s  state  that  the  dredge  material  was 
used  to  build  up  the  highway  which  runs  through  the  playa.  In  1977,  a 
pump  was  installed  to  pump  water  from  the  Industrial  Waste  Lake  to  the 
Sewage  Lake.  This  pumping  prevents  the  Industrial  Waste  Lake  from 
overflowing.  In  1982,  a  one-way  valve  was  installed  that  intercon¬ 
nected  the  halves  of  the  playa  under  Spur  309.  The  valve  allows  water 
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Figurt  1-4  IBP  PHASE  II  STAGE  I  INVESTIGATION  AREAS 
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to  flow  only  from  the  private  property  east  of  Spur  309  into  the 
Industrial  Waste  Lake. 

The  Industrial  Waste  Lake  receives  surface  runoff  from  most  of 
the  base  area  as  well  as  some  drainage  from  the  flight  line  and  indus- 
trial  shops.  At  the  time  of  this  investigation,  the  wastewater  may 
have  contained  paint  remover;  drag-out  (a  waste  from  plating  tanks) 
containing  chromium,  cadmium,  and  acids;  oil  and  grease  from  the 
parking  apron;  and  detergents.  Wastewater  from  the  industrial  drain 
currently  passes  through  an  oil-water  separator  located  approximately 
0.25  mile  upstream  from  the  lake  inlet  point. 

Periodic  sample  analyses  from  the  Industrial  Waste  Lake  have  been 
conducted  by  Reese  AFB  and  the  Texas  Department  of  Health.  The  water 
samples  occasionally  contain  low  concentrations  of  metals  and  volatile 
organic  compounds.  Bottom  sediment  and  sludge  samples  contain  several 
trace  metals.  Results  from  E.P.  toxicity  extractions  indicate  that 
these  metals  are  in  a  relatively  immobile  form. 

1.2.2  Sewage  Lake;  East  Landfill;  North  Landfill;  and  Inactive 
Fire  Training  Area  (all  comprising  Area  002) 

Sewage  Lake 

The  Sewage  Lake,  which  covers  approximately  35  acres  with  an 
average  water  depth  of  2  meters,  is  located  in  the  southeast  quadrant 
of  the  base  near  the  intersection  of  Spur  309  and  Highway  114  (see 
Figure  1-4).  The  lake,  which  is  just  south  of  the  Reese  AFB  sewage 
treatment  plant,  is  recharged  by  discharge  from  the  Industrial  Waste 
Lake  during  flood  conditions  and  treated  effluent  from  the  sewage 
treatment  plant.  The  sewage  is  treated  by  a  modification  of  the  Hayes 
process,  which  includes  the  following  steps:  screening,  primary  sedi¬ 
mentation,  first  stage  contact  aeration,  intermediate  sedimentation, 
second  contact  aeration,  and  final  sedimentation.  The  effluent  from 
the  final  sedimentation  is  chlorinated  and  flows  in.to  a  lagoon  (pol¬ 
ishing  lake)  before  entering  the  playa.  The  bottom  of  the  lake  con¬ 
sists  of  low-permeabi lity  clay.  Discharge  from  the  lake  is  by  evapo¬ 
ration  and  pumping  of  water  for  golf  course  irrigation. 

The  Sewage  Lake  has  been  receiving  treatment  plant  effluent  since 
1941.  On  several  occasions  the  water  has  been  drained  from  the  lake. 
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Sewage  digester  sludge  is  spread  and  dried  on  the  playa  banks,  along 
sections  of  the  perimeter  road,  and  on  the  golf  course  grounds. 
Chlorinated  water  from  the  Sewage  Lake  is  currently  used  for  golf 
course  irrigation.  Sampling  data  from  Appendix  H  for  the  Sewage  Lake 
indicates  low  concentrations  of  polynuclear  aromatic  hydrocarbons  in 
the  sludge. 

Materials  currently  considered  hazardous  have  been  disposed  of  in 
the  Sewage  Lake  on  several  occasions.  In  1963  a  large  volume  of 
asphaltic  debris  from  runway  demolition  was  dumped  into  the  lake. 
According  to  the  Phase  I  report  (Radian  1984),  diesel  oil  was  periodi¬ 
cally  applied  to  the  pond  surface  as  a  mosquitocide  until  the  early 
1970s.  During  the  Phase  II  Stage  1  field  effort,  dumping  of  an 
unknown  algeacide  or  mosquitocide  was  observed.  .  Solvents,  waste 
oils,  and  other  industrial  wastes  from  the  flight  line  shops  were 
introduced  into  the  sewage  system  for  a  short  period  between  mid-1980 
and  early  1981.  According  to  the  Phase  I  report,  the  total  volume  of 
wastes  introduced  from  the  flight  line  during  this  period  was  esti¬ 
mated  as  hundreds  of  gallons.  The  Sewage  Lake  also  receives  water 
periodically  from  the  Industrial  Waste  Lake  via  the  overflow  pump 
installed  in  1977. 

East  Landfill 

Ouring  the  1940s  open  trenches  located  east  of  the  Sewage  Lake 
were  used  for  waste  disposal  (see  Figure  1-4).  Although  the  exact 
locations  of  the  trenches  are  not  known,  these  trenches  generally  ran 
north/south  and  contained  construction/demolition  lumber  and  miscel¬ 
laneous  trash.  Most  of  this  material  was  burned  in  the  ditches,  then 
covered.  Since  the  base  was  closed  during  most  of  the  period  of  land¬ 
fill  operation,  base  activities  most  likely  contributed  little  to  the 
waste  being  disposed  of  in  the  trenches.  Most  of  the  disposed  mate¬ 
rial  consisted  of  construction  debris. 

North  Landfill 

From  the  1950s  to  the  mid-1960s,  several  east-west  trending 
trenches  on  the  north  side  of  Sewage  Lake  were  used  for  waste  dis¬ 
posal  (see  Figure  1-4).  All  types  of  wastes  were  disposed  of  in  large 
quantities  at  the  North  Landfill,  including  some  hazardous  materials. 
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Waste  fuels,  oils,  construction  debris,  paint  chips,  and  solvent  were 
all  disposed  of  in  the  trenches.  It  has  been  reported  that  water  was 
sometimes  present  in  the  bottom  of  the  trenches,  and  occasionally 
water  flow  to  the  playa  was  observed.  Subsidence  over  the  trenches  in 
the  past  was  reported  and  continues  to  be  a  minor  problem.  Prior  to 
1946,  household  and  comnercial  wastes  were  landfilled  over  a  larger 
area  identified  by  the  Air  Force,  which  included  this  landfill. 

West  Landfill 

Several  trenches  trending  generally  east/west  were  reported  to 
have  existed  on  the  west  side  of  the  Sewage  Lake  (see  Figure  1-4). 

The  trenches  were  reportedly  used  during  the  1950s  and  early  1960s 
for  disposal  of  all  types  of  base-generated  wastes  that  could  have 
included  industrial  compounds  and  waste  oils.  The  types  and  quanti¬ 
ties  of  wastes,  however,  is  speculative.  Reported  areas  of  subsidence 
along  the  perimeter  road  that  may  now  overlie  the  former  trenches  con¬ 
stitute  the  only  physical  evidence  for  the  existence  of  a  landfill  at 
this  site. 

Inactive  Fire  Training  Area 

The  Inactive  Fire  Training  Area  is  located  on  the  northwest  edge 
of  the  Sewage  Lake  (see  Figure  1-4).  During  the  time  of  its  use  the 
primary  compound  used  in  fighting  fuel  fires  was  carbon  tetra¬ 
chloride. 

1.2.3  POL  Storage  Area  (Aquasystem)  Spill  Site  (Area  003) 

From  approximately  1947  until  the  early  1960s,  the  POL  storage 
area  used  an  "aquasystem"  (see  Figure  1-4).  This  system  was  a  network 
of  underground  aviation  gasoline  (AVGAS)  tanks  connected  by  12-inch 
lead  pipes  which  were  supported  on  concrete  pedestals.  The  entire 
system  was  buried  at  a  depth  of  10  to  12  feet.  As  part  of  the  fuel 
delivery  system,  water  was  used  to  float  the  fuel  upward  in  the  tanks 
and  throughout  the  pipelines. 

About  1949,  a  major  leak  in  the  system  occurred  which  was  recog¬ 
nized  only  after  a  nearby  water  supply  well  (No.  4)  began  pumping 
AVGAS.  It  Is  estimated  that  approximately  1,000  gallons  of  mixed 
AVGAS  and  water  (mix  ratio  unknown)  were  lost.  Water  supply  well 
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No.  4  was  subsequently  abandoned  and  sealed.  Remedial  actions  taken 
as  a  result  of  the  spill  included  pumping  gas  from  the  well,  excava¬ 
tion  of  contaminated  soil,  airing  of  the  excavation,  repair  of  the 
leaking  pipes,  and  backfilling  of  the  excavation  with  aerated  soils. 

1.2.4  Southwest  Landfill  (Area  004) 

The  Southwest  Landfill  is  the  only  active  landfill  within  the 
base  property  (see  Figure  1-4).  The  site,  which  covers  approximately 
25  acres,  has  had  one  or  more  disposal  trenches  active  at  any  given 
time  since  the  mid-1950s.  At  present,  only  two  trenches  for  disposal 
of  construction-related  wastes  are  in  use.  However,  in  the  past, 
domestic  and  hazardous  wastes  are  known  to  have  been  disposed  of  at 
this  site.  Trenches  for  household  and  commercial  wastes  trending 
parallel  to  the  north  side  of  the  site  were  closed  in  1972.  At  that 
time,  new  trenches  were  opened  for  construction  debris  along  the 
southern  edge  of  the  area  (see  Figure  1-5).  The  entire  site  was 
closed  to  general  dumping  in  1977.  Thereafter,  disposal  was 
restricted  to  nonhazardous  solid  wastes  only. 

In  the  early  days  of  operation,  no  written  records  of  the  types 
and  volunes  of  wastes  and  their  exact  disposal  locations  were  kept. 
Although  permits  for  dumping  were  required  and  weekly  inspections  were 
conducted  from  the  mid-1960s  onward,  most  of  the  information  on  the 
wastes  In  the  Southwest  Landfill  came  from  interviews  with  former  base 
employees. 

Reportedly,  during  the  late  1950s  to  early  1960s,  a  variety  of 
acid  wastes  and  cleaning  solutions  were  disposed  of  in  the  Southwest 
Landfill.  Druns  were  transported  to  the  site,  drained,  and  the  empty 
drums  returned  to  the  salvage  yard.  One  estimate  places  the  annual 
volune  of  these  wastes  at  about  100  gallons  during  this  period.  Other 
interviewees  recalled  that  approximately  thirty  55-gallon  drums  of 
unknown  origin,  four  32-gallon  drums  of  paint  chips,  and  five  20- 
gallon  containers  of  chromic  acid  had  been  stored  (and  possibly 
dumped)  at  the  landfill  around  1976.  All  empty  containers  were 
returned  for  salvage. 

Other  wastes  allegedly  dumped  at  this  site  include  scrap  aircraft 
tire  debris  (late  1950s),  large  loads  of  lead  pipe  from  the  old  aqua- 
system  (1960s),  ether  (volune  unknown)  from  the  base  hospital,  dredged 
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sludge  from  the  Industrial  Waste  Lake  (early  1970s),  and  plating  tank 
bottom  sludges  containing  cadmiun  (1976  or  1977).  Pesticides  are  also 
known  to  have  been  disposed  of  in  two  300  by  30  by  15-foot  trenches 
located  near  the  center  of  the  site. 

1.2.5  Civil  Engineering  Paint  Shop  Trench  (Area  005) 

In  the  1960s  a  gravel  French  drain  (8  by  10  by  5  feet  deep)  was 
used  to  dispose  of  paint  shop  wastes  including  kerosene,  toluene, 
acetone,  and  lacquer  thinner.  Area  005  was  located  between  the  paint 
shop  and  the  railroad  tracks,  which  have  since  been  removed  (see 
Figure  1-4).  When  gravel  became  clogged  with  paint,  the  practice  was 
discontinued  and  the  trench  was  backfilled. 

Neither  the  quantities  of  wastes  disposed  nor  the  exact  boun¬ 
daries  of  the  trench  are  currently  known. 

Construction  of  a  new  building  near  the  site  prompted  a  study  by 
borings  and  soil  analysis  to  define  the  type  and  extent  of  contamina¬ 
tion.  Interviews  with  Civil  Engineering  personnel  indicated  that  six 
borings  were  drilled  in  a  '"•id  pattern  at  the  approximate  location  of 
the  trench  in  February  1985.  Soil  samples  collected  indicated  low 
concentrations  of  paint  residue  and  kerosene.  Approximately  six 
months  later  the  trench  was  excavated  to  a  depth  of  25  feet  and  back¬ 
filled  with  Randall-type  clay. 

1.2.6  Active  Fire  Training  Area,  Including  Drainage  Impoundment 
(Area  OO^T 

The  Active  Fire  Training  Area  (see  Figure  1-4),  in  use  since 
1965,  consists  of  a  work  area  about  40  feet  in  diameter  with  an  annu¬ 
lar  concrete  ring  surrounding  a  metal  mock-up  of  a  jet  plane.  Prior 
to  Installation  of  the  concrete,  soil  testing  for  lead,  oil,  and 
grease  showed  no  contamination.  At  one  edge  of  the  site  there  is  a 
concrete  sump  to  collect  drained  fluids  from  the  work  area.  The  sump 
is  about  6  feet  deep;  a  gate  valve  about  1  foot  from  the  bottom  allows 
water  to  flow  out  of  the  sump  through  a  pipe  and  onto  the  ground  in  a 
natural  drainage  path  to  a  natural  depression  augmented  by  grading. 
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1.2.7  Northwest  Landfill  (Area  007) 

The  Northwest  Landfill  is  located  in  the  northwest  quadrant  of 
the  base  near  the  perimeter  road  and  northwest  of  Runway  17R-35L  (see 
Figure  1-4).  Waste  reportedly  disposed  here  consisted  primarily  of 
piles  of  asphaltic  construction  debris  from  runway  demolition. 
According  to  interview  reports,  in  the  early  1970s,  30  to  50  55-gallon 
drums  of  unspecified  toxic  wastes  were  emptied  into  trenches  along 
with  the  construction  debris.  Approximately  two  to  three  years  later 
the  debris  was  spread  over  a  3-  to  5-acre  area. 

1.2.8  Hurlwood  Acquisition  and  Landfill  (Area  008) 

This  area  was  formerly  part  of  the  Hurlwood  community,  but  was 
acquired  by  the  Air  Force  in  1978  to  provide  a  buffer  zone  between 
runway  noise  and  residential  homes  in  the  area  (see  Figure  1-4).  Five 
covered,  inactive  drinking  water  wells  are  present  on  the  property,  as 
well  as  an  inactive,  leveled  landfill  which  reportedly  contained  only 
nonhazardous  debris  including  trash  from  a  cotton  gin. 

1.2.9  Sewage  Digester  Sludge  Spreading  Area  (Area  009) 

Historically,  Reese  AFB  has  used  sewage  digester  sludge  as  ferti¬ 
lizer  on  many  of  the  grassy  locations  on  base.  Only  one  area  (Site 
009)  was  designated  for  investigation  during  Phase  II  (see  Figure 
1-4). 

As  was  pointed  out  in  the  Phase  I  report,  analyses  of  the  sewage 
sludge  indicates  the  presence  of  polynuclear  aromatic  hydrocarbons 
(PNAs);  however,  this  report  stated  that  the  levels  detected  do  not 
present  a  health  hazard.  However,  of  potential  concern  is  a  report 
that  sometime  prior  to  1976  chromic  acid  was  mixed  with  the  sewage 
sludge  as  a  procedure  for  waste  acid  disposal. 

1.3  TYPES  OF  CONTAMINANTS  INVESTIGATED 

The  investigation  was  designed  to  determine  the  presence  or 
absence  of  contamination  in  surface  waters  and  groundwaters,  sedi¬ 
ments,  and  subsurface  soils  at  the  defined  sites  of  interest.  Table 
1-1  shows  the  analysis  performed  for  each  environmental  matrix  at  each 
site. 


1-15 


1-16 


Phenols  were  analyzed  only  on  initial  four  samples  front  Area  001  and  I  sample  front  Area  002,  which  were  collected  prior  to  notification 
that  testing  for  phenols  would  be  discontinued  in  so i 1 /sediment  samples  which  were  being  analyzed  for  BNAs. 

Matrix:  Se  -  Sediment 
S  -  Soil 
W  -  Water 


Volatile  Organics 

Halogenated  and  aromatic  hydrocarbons  were  analyzed  by  using  EPA 
Methods  601  and  602  for  water  samples  and  EPA  Methods  8010  and  8020 
for  soil  samples.  A  listing  of  the  compounds  detected  by  these 
methods  and  the  corresponding  Detection  Limits  (DL)  are  presented  in 
Table  1-2. 

Pesticides,  Herbicides,  and  PCBs 

Soil  samples  analyzed  for  organochl orine  and  organophosphorous 
pesticides  and  PCBs  were  extracted  using  EPA  Method  3550.  EPA  Method 
8080  was  used  to  analyze  for  organochl  orine  pesticides  and  PCBs  in 
soil  samples.  EPA  Method  8140  was  used  to  analyze  for  organophos¬ 
phorous  pesticides  in  both  soil  and  water  samples.  EPA  Method  8150 
was  used  to  analyze  for  chlorinated  herbicides  in  soil  samples.  EPA 
Method  608  was  used  to  analyze  for  organochl  orine  pesticides  and  PCBs 
in  water  samples.  Standard  Method  A509B  was  used  to  analyze  for 
chlorinated  herbicides  in  water  samples.  A  listing  of  the  compounds 
detected  by  these  methods  and  the  corresponding  DLs  are  presented  in 
Table  1-2. 

Base/Neutral/Acids  (BNAs)  -  Extractable  Organics 

Soil  samples  analyzed  for  BNAs  were  extracted  using  EPA  Method 
3550  and  were  analyzed  using  EPA  Method  8270.  Water  samples  were 
analyzed  using  EPA  Method  625.  A  listing  of  the  compounds  detected  by 
these  methods  and  the  corresponding  DLs  are  presented  in  Tables  1-2. 

Oil  and  Grease 

Soil  samples  analyzed  for  oil  and  grease  were  extracted  using  EPA 
Method  3550.  Both  water  and  soil  samples  were  analyzed  using  EPA 
Method  413.2.  The  DLs  were  100  mg/kg  for  soil  and  200  ug/1  for 
water. 

Petroleum  Hydrocarbons 

Soil  samples  analyzed  for  petroleum  hydrocarbons  were  extracted 
using  EPA  Method  3550,  and  analyzed  using  EPA  Method  418.1.  The  DL 
for  this  method  was  10  mg/kg. 
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Table  1-2 


ANALYTICAL  PARAMETERS  AM)  DETECTION  LIMITS 
USED  FOR  REESE  AFB  INVESTIGATION 


OL* 

Soil 

Mater 

Paraaeter 

(ag/kg) 

(ug/L) 

Purqeeble  Halogens ted  Hydrocarbons  (Methods  601  and  8010) 


Br  QMod  ichlor oaet hane 

0.25 

0.10 

Broaofora 

1.0 

0.20 

Broaoaethane 

0.5 

1.18 

Carbon  tetrachloride 

0.25 

0.12 

Chlorobenzene 

0.15 

0.2 

Chloroethane 

0.5 

0.52 

2-Chloraethylvinyl  ether 

5.0 

0.13 

Ch  loro  7  ore 

0.25 

0.05 

Chloraaethane 

0.5 

0.08 

Dibroaochloroaethane 

0.25 

0.09 

1 ,2-Dichlorobenzene 

0.25 

0.4 

1 , 3-Dichlorobenzene 

0.25 

0.4 

1 , 4-0 i chlorobenzene 

0.25 

0.3 

Dichlorodifluoraaethane 

0.5 

1.81 

1 , 1-Di chloroethane 

0.1 

0.07 

1 ,2-Dichloroethane 

0.1 

0.03 

1 , t-Oichloroethena 

0.1 

0.13 

t  rans- 1 , 2 , Oich loroethene 

0.1 

0.10 

1 ,2-Oichloropropane 

1.0 

0.04 

cia-1 ,3-Dichloropropene 

1.0 

0.20 

t  r ana- 1 , 3-Dichloropropene 

1.0 

0.34 

Methylene  chloride 

0.05 

0.25 

1 , 1 , 2,2-Tet rachloroethane 

0.25 

0.03 

Tet  rach loroethene 

0.25 

0.03 

1 , 1 , 1 -T  r ichloroethane 

0.25 

0.03 

1 , 1 ,2-Tr ichloroethane 

0.5 

0.02 

Tr Ichloroethane 

0.25 

0.12 

T  r  ich  loro  f  luoroaiethane 

0.5 

2.0 

Vinyl  chloride 

0.5 

0.18 

Purqeeble  Aroaetics  (Methods  602  and  8020) 


Benzene 

0.25 

0.2 

Chlorobenzene 

0.25 

0.2 

1 ,2-0ichlorobenzene 

0.50 

0.4 

1 , 3-Dichlorobenzene 

0.50 

0.4 

1 ,4-Dichlorobenzene 

0.50 

0.3 

Ethylbenzene 

0.25 

0.2 

Toluene 

0.25 

0.2 

Xylenes  (Total) 

0.50 

1.0 

Phenolic  Coaoounds  (Methods  604 

and  8040) 

4-Ch loro-3-eethy 1 phenol 

1.0 

0.36 

2-Chlorophenol 

1.0 

0.31 

2, 4-Dichloro phenol 

1.0 

0.39 

2,4-Diaethylphenol 

1.0 

0.32 

2 , 4-0 in i t ropheno 1 

1.0 

13.0 

2-Methy 1-4, 6-dinit rophenol 

1.0 

t6.0 

2-Nitro phenol 

1.0 

0.45 

4-Nit rophenol 

1.0 

2.8 

Pent  ach loropheno 1 

1.0 

7.4 

Phenol 

1.0 

0.14 

2 , 4 , 6- T r ich loropheno 1 

1.0 

0.64 
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fable  1-2  (Cont.) 


DL* 

Parameter 

Soil 

Water 

(mg/ leg) 

(ug/L) 

Organophosphorous  PwUcidw  (Method  8140) 


Naled 

1.0 

0.10 

Phorate 

1 .0 

0.15 

Distil  fo  ton 

1.0 

0.20 

Chlorpyrifos 

1.0 

0.30 

Dimethoate 

1.0 

0.30 

Malathion 

1.0 

0.30 

Hevinphoe 

1.0 

0.30 

Parathion 

1.0 

0.30 

Mathylpmrathion 

1.0 

0.30 

Diazincn 

1.0 

0.60 

fethyl  azinphos 

1.0 

1.5 

Polynuclear  Aromatic  Hydrocarbons  (Method  8100) 

Ace  naphthene 

5.0 

__ 

Acenaphthylene 

5.0 

— 

Anthracene 

5.0 

— 

Benzo( a) anthracene 

5.0 

— 

Ben  zo(  a)  pyrene 

5.0 

— 

Benzo(b)  fluoranthene 

5.0 

— 

Ben  zo(  gh  i )  per  yl  one 

5.0 

— 

Benzo(k)  fluoranthene 

5.0 

— 

Chrysene 

5.0 

— 

Dibenzo(  a,h)  anthracene 

5.0 

— 

fluoranthene 

5.0 

— 

fluorene 

5.0 

— 

Ihdeno(  1,2, 3-cd) pyrene 

5.0 

— 

Naphthalene 

5.0 

— 

Phenanthrene 

5.0 

— 

Pyrene 

5.0 

— 

Pesticides,  Herbicides,  PCS  Compounds 
(Methods  608,  8080,  8150.  and  509) 


Aldrin 

1.0 

0.05 

a-BHC 

1.0 

0.05 

b-BHC 

1.0 

0.05 

g-BHC 

1.0 

0.05 

d-BHC 

1.0 

0.05 

Chlordane 

1.0 

0.50 

4,4' 4)00 

1.0 

0.10 

4,4'-00C 

1.0 

0.10 

4,4' -OOT 

1.0 

0.10 

Dial dr in 

1.0 

0.10 

Cndosulfan  I 

1.0 

0.05 

Cndosulfan  II 

1.0 

0.10 

Cndosulfan  sulfate 

1.0 

0.10 

Cndrin 

1.0 

0.10 

Cndrin  aldehyde 

1.0 

0.10 

Heptachlor 

1.0 

0.05 

Heptachlor  epoxide 

1.0 

0.05 

Toxaphene 

1.0 

1.0 

2,44) 

1.0 

0.5 

2,4,5-fP  (Silvex) 

1.0 

0.05 

2,4,5-t 

1.0 

0.05 
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Table  1-2  (Cant.) 


DL* 

Parameter 

Soil 

Water 

(mg/kg) 

(ug/L) 

Pesticides,  Herbicides,  PCB  Cos  pounds 
(Methods  608,  8080,  8150,  and  509) 


PCB-1016 

1.0 

0.50 

PCB-1221 

1.0 

0.50 

PCB-1232 

1.0 

0.50 

PCB-1242 

1.0 

0.50 

PC 8-1248 

1.0 

0.50 

PCB-1254 

1.0 

1.0 

PCB-1260 

1.0 

1.0 

Primary  Metals  (Method  200.7,  239.2.  270.2) 

Antimony 

15 

150 

Berylliu* 

1 

10 

Cadmiu* 

0.5 

5 

Chromiua 

5 

50 

Copper 

2 

20 

Lead 

5 

5 

Nickel 

10 

100 

Silver 

4 

40 

Thalliun 

20 

200 

Zinc 

40 

50 

Base  Neutral/Acid  Extractable  Organics 
(Methods  625  and  8270) 

1 ,3-Dichlorobenzene 

1 

10 

1 ,4-Dichlorobenzene 

1 

10 

Hex  ac hi  or  oe  thane 

1 

10 

Bis(2-chloroethyl)  ether 

1 

10 

1 , 2 -Dichlorobenzene 

1 

10 

Bis(2-chloroisopropyl) ether 

1 

10 

Nitrobenzene 

1 

10 

Hexachlorobutadiene 

1 

10 

1 ,2,4-Trichlorobenzene 

1 

10 

Isophorone 

1 

10 

Naphthalene 

1 

10 

Bis(2-chloroethoxy)methsne 

1 

10 

Hexachlorocyclopentadiene 

1 

10 

2 -Chlor onaphth al ene 

1 

10 

Acenaphthylene 

1 

10 

Acenaphthene 

1 

10 

Dimethyl  phthalate 

1 

10 

2,6-Dinitrotoluene  • 

1 

10 

Fluor ene 

1 

10 

4-Chlorophenyl  phenyl  ether 

1 

10 

2, 4-Dinitro toluene 

1 

10 

Diethylphth  slate 

1 

10 

N-Mi t rosodiphenyl  am  ine 

1 

10 

Hexachlorobenzene 

1 

10 

4-Bromophenyl  phenyl  ether 

1 

10 

Phenanthrene 

1 

10 
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Table  1-2  (Cant.) 


Parameter 

Soil 
(mg/ kg) 

DL* 

Water 

(ug/L) 

Anthracene 

1 

10 

di-butyl  phthalate 

1 

10 

fluoranthene 

1 

10 

Pyrene 

1 

10 

Benzidine 

3 

50 

Butyl  benzyl  phthalate 

1 

10 

8is(2-ethyl hexyl) phthalate 

1 

10 

Chrysene 

1 

10 

Benzo(  a)  anthracene 

1 

10 

3,  V-Dichlorobenzidine 

3 

30 

Di-n- octyl  phthalate 

1 

10 

Benzo(b)  fluoranthene 

1 

10 

Benzo(k)  fluoranthene 

1 

10 

Benzo(  a)  pyrene 

1 

10 

Indeno( 1 , 2-c ,d)pyrene 

1 

10 

Dibenzo( a, h) anthracene 

1 

10 

Ben zo (gh i ) per y 1 ene 

1 

10 

phenol 

1 

10 

2 -c hi o rophenol 

1 

10 

2-nitrophenol 

1 

10 

2,4-dimethylphenol 

1 

10 

2-4-dichlorophenol 

1 

10 

4-chloro-3-methylphenol 

1 

10 

2,4,6-trichlorophenol 

1 

10 

2-4-din i triphenol 

3 

30 

4-nitrophenol 

1 

10 

4 , 6-d in i t ro-2-meth y 1 phenol 

3 

30 

pentachlorophenol 

3 

30 

Other  Paraaieters 

Petroleum  Hydrocarbons  (418.1) 

10 

0. 2  mg/L 
0.2  mg/L 

Oil  and  Grease  (using  IR)  (418.2) 

100 

EP  Toxicity  (SW  846-1310) 

a** 

— 

Arsenic  (Method  206.2  ,  7060) 

5.2 

5 

Cadmium  (Method  200.7,  6010) 

0.5 

5 

Chromium  (Method  200.7,  6010) 

<5 

10 

Copper  (Method  200,7,  6010) 

2.5 

20 

Lead  (Method  239.2,  7421) 

5 

5 

Nickel  (Method  200.7,  6010) 

10 

0.1 

Zinc  (Method  200.7,  6010) 

4 

50 

•Detection  limits  (DLs)  are  provided  for  soil  in  mg/kg  and 
for  water  in  ug/L,  except  where  noted  otherwise. 


a  MBtal 

uq/L  of  leaching  solution 

Ae 

500 

Ba 

5000 

Cd 

100 

Cr 

500 

Pb 

500 

Hg 

0.8 

Sc 

500 

Ag 

500 

Polynuclear  Aromatic  Hydrocarbons  (PNAs) 

Soil  samples  analyzed  for  PNAs  were  extracted  using  EPA  Method 
3550  and  were  analyzed  using  EPA  Method  8100.  Compounds  detected  and 
the  corresponding  OLs  are  presented  in  Table  1-2. 

Phenol s 

Soil  samples  analyzed  for  phenols  were  extracted  using  EPA  Method 
3550  and  analyzed  using  EPA  Method  8040.  Water  samples  were  analyzed 
using  EPA  Method  604  (see  Table  1-2).  A  listing  of  the  compounds 
detected  by  these  methods  and  the  corresponding  Dls  are  presented  in 
Table  1-2. 

Total  Dissolved  Solids 

Total  dissolved  solids  in  water  samples  were  determined  using  EPA 
Method  160.1.  The  detection  limit  was  1  mg/L. 

Primary  Metals 

Soil  samples  analyzed  for  primary  metals  were  extracted  using  EPA 
Method  3050  and  analyzed  using  EPA  Method  6010.  Water  samples  were 
analyzed  using  EPA  Method  200.7.  Metals  detected  by  these  methods  and 
OLs  are  listed  in  Table  1-2. 

Arsenic,  Cadmium,  Chromium,  Copper,  Lead,  Nickel,  Zinc 

Soil  samples  for  these  metals  were  extracted  using  EPA  Method 
3050.  Analysis  was  done  using  the  EPA  Methods  and  DLs  listed  in  Table 
1-2. 


sa 

The  pH  of  the  water  samples  was  determined  using  EPA  method 
150.1. 

EP  Toxicity  (Metals) 

EP  toxicity  on  soil  samples  was  determined  using  the  methods  in 
SW846.  DLs  are  listed  in  Table  1-2. 
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Ignitabil ity 

Ignitability  on  soil  samples  was  determined  using  EPA  Method 
1010.  If  a  sample  is  ignitable  at  140*  Fahrenheit  or  below,  it  is  a 
hazardous  waste  in  accordance  with  40  CFR  261.21. 

1.4  FIELD  PERSONNEL 

E  4  E  field  personnel  participating  in  this  project  and  their 
responsibilities  were: 

•  Michael  E.  Benner  -  Project  Manager,  Chief  Geologist; 

•  Paul  Brodzik  -  Assistant  Project  Manager,  Chemical  Engineer; 

•  William  Park  -  Health  and  Safety  Officer; 

•  Donald  Smith  -  Chemist;  and, 

•  David  Palmerton  -  Geologist. 

l.b  SUBCONTRACTORS 

Environmental  Drilling  Corporation  of  Tulsa,  Oklanoma,  provided 
drilling,  drun  nandling,  and  well  pumping  services.  Field  personnel 
from  Environmental  Drilling  Corporation  were: 

•  Roy  Burson  -  Field  Supervisor; 

«  Bob  Masten  -  Driller; 

•  Bob  Knopf  -  Driller; 

9  Henry  Price  -  Helper; 

e  Eddie  Chandler  -  Helper; 
t  Rick  Reed  -  Helper; 

9  Nathan  Williams  -  Helper;  and, 

9  Bobby  Holland  -  Helper. 

Surveying  services  were  provided  by  Par kh ill.  Smith,  and  Cooper 
of  Lubbock,  Texas.  The  surveying  field  crew  consisted  of: 

9  Larry  Drewes  -  Party  Chief; 

9  Gerald  McMahan  -  Instrument  Man; 

9  James  Curry  -  Rodman;  and 
9  Jerry  McMahan  -  Rodman. 
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2.  ENVIRONMENTAL  SETTING 


2.1  PHYSIOGRAPHY 

Reese  AFB  is  located  in  the  High  Plains  region  of  Texas,  a  flat 
plateau  which  is  the  southernmost  extension  of  the  Great  Plains  Physi¬ 
ographic  Province.  A  significant  characteristic  of  the  area  is  the 
large  number  of  p^yas  (shallow  depressions)  scattered  across  the  land 
surface.  These  playas  accumulate  surface  runoff  during  periods  of 
precipitation.  Only  a  small  amount  of  rainfall  drains  to  streams 
(Knowles,  Nordstrom,  and  Klemt  1984). 

2.2  TOPOGRAPHY 

Topography  of  the  area  is  characterized  by  playas  and  channeliza¬ 
tion  by  intermittent  streams.  Topography  is  generally  flat.  Land 
surface  slopes  are  typically  about  2  percent  to  the  southeast.  Slopes 
may  increase  to  about  8  percent  adjacent  to  playas,  lakes,  and  inter¬ 
mittent  streams. 

Mean  elevation  at  Reese  AFB  is  3,338  feet  above  mean  sea  level. 
Relief  across  the  base  in  only  about  25  feet.  Surface  slopes  on  the 
base  are  generally  1  to  3  percent  (Radian  1984). 

2.3  CLIMATE 

The  average  temperature  at  Reese  AFB  is  60’F,  with  a  range  of 
extremes  from  -9*  to  108*F.  Annual  precipitation  averages  16.9 
inches,  with  about  80  percent  of  this  total  occurring  between  May  and 
October.  Table  2-1  shows  average  temperature,  rainfall,  and  snowfall 
data. 
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Table  2-1 


TEMPERATURE  AM)  PRECIPITATION  DATA 


Temperature  (*F)  Precipitation  (in)  Snowfall  (in) 


Mean  Extreme  Monthly  Monthly 


Oai  ly 

Max  Max 

24  24 


Month 

Max 

Min 

Month  ly 

Mbx 

Min 

Mean 

Max 

Min 

hrs 

Mean 

Max 

hrs 

January 

53 

26 

40 

81 

-9 

0.5 

2.3 

<1.0 

1.2 

4 

27 

17 

February 

57 

30 

43 

86 

-6 

0.7 

2.2 

<1.0 

1.8 

4 

21 

18 

March 

64 

37 

51 

94 

10 

0.6 

2.5 

<1.0 

1.5 

1 

17 

12 

April 

74 

47 

61 

96 

23 

2.2 

3.0 

0.0 

1.6 

<1 

<1 

<1 

May 

82 

57 

69 

102 

28 

2.7 

8.8 

0.1 

2.4 

0 

0 

0 

June 

90 

65 

78 

108 

46 

2.1 

5.0 

0.2 

2.2 

0 

0 

0 

July 

91 

68 

80 

106 

54 

2.5 

7.9 

0.1 

2.9 

0 

0 

0 

August 

89 

66 

78 

102 

54 

2.0 

6.6 

<1.0 

2.3 

0 

0 

0 

September 

82 

59 

71 

100 

39 

1.7 

7.0 

<1.0 

2.38 

0 

0 

0 

October 

74 

49 

61 

93 

26 

2.1 

6.1 

0.0 

3.0 

1 

9 

6 

November 

62 

37 

50 

86 

1 

0.5 

1.6 

<1.0 

1.2 

2 

11 

8 

December 

55 

29 

42 

80 

3 

0.3 

1.7 

<1.0 

0.8 

2 

11 

6 

Annual 

73 

48 

60 

108 

-9 

16.9 

8.8 

<1 .0 

3.0 

16 

27 

18 

Source:  USAF,  Environmental  Technical  Applications  Center,  August  1979. 


Evaporation  is  greatest  during  the  summer  months  with  the  average 
evaporation  potential  for  an  open-water  surface  being  about  3.5  times 
the  average  annual  precipitation  (Knowles,  Nordstrom,  and  Klemt 
1984). 

Prevailing  winds  in  the  Lubbock  area  are  from  the  south  from 
March  to  October  and  from  the  west  throughout  the  remainder  of  the 
year.  Mean  wind  speed  is  17  mph.  Winds  blow  regularly  in  the  area 
and  result  in  numerous  dust  storms.  Hailstorms  are  likely  during  the 
summer  months,  as  are  tornados  (3  to  5  can  be  expected  in  a  typical 
year). 

2.4  SOILS 

The  United  States  Soil  Conservation  Service  has  identified  11 
soil  series  on  Reese  AFB.  These  soils  are  primarily  clay,  sandy  loam, 
and  clay  loam.  Figure  2-1  shows  the  location  of  these  soils  series, 
and  the  series  are  described  on  Table  2-2. 

The  prevalent  soil  series  is  the  Acuff,  a  sandy  clay  loam.  Acuff 
is  well-drained  with  a  moderate  permeability  of  4.2  x  10'4  to  1.4 
x  10” ^  cm/sec.  Randall  clay,  a  poorly  drained  very  low  permeabil¬ 
ity  soil  (4.2  x  10~5)  cm/sec  underlies  the  Industrial  Waste  Lake 
playa  and  the  central  runway  area.  Amarillo  soils,  the  most  permeable 
soils  on  the  base  (1.4  x  10  "3  to  4.2  x  10  "3  cm/sec),  are 
found  in  the  area  of  the  Northwest  Landfill  (Area  007)  and  approxi¬ 
mately  200  feet  from  the  Industrial  Waste  Lake. 

2.5  SURFACE  DRAINAGE 

Surface  runoff  during  periods  of  heavy  precipitation  collects  in 
the  shallow  playas  or  depressions  across  the  base.  The  playas  are 
typically  circular  with  interior  drainage  toward  the  center.  Most  of 
these  playas  are  from  150  to  300  feet  in  diameter  and  less  than  3  feet 
in  depth. 

No  natural  permanent  surface  water  bodies  are  found  on  the  base. 
Storm  water  runoff  is  directed  to  culverts  or  is  permitted  to  follow 
natural  surface  slope.  Three  of  the  areas  of  storm  water  collection 
on  the  base  are  playas,  and  two  are  part  of  the  base  waste  disposal 
system  and  are  wet  year  round.  Figure  2-2  shows  the  base  drainage 
features. 
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Figure  2-1  SOILS  MAP  OF  REESE  AFB 
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Table  2-2 

SOIL  CHARACTERISTICS  ON  REESE  AFB 


Map 

Symbol 

Soil  Name  and 

S  Slopes 

Depth 

(in) 

Permeability 

(in/hrs) 

Description 

Drainage 

1 

2 

Acuff  loam: 

0  -  IS  slopes 

1  -  3S  slopes 

80 

0.6  -  2.0 

Friable  fine 
sandy  clay  loam. 
CaC03:  20  -  60S. 

Well  drained;  slow  to 
medium  runoff. 

5 

6 

Amarillo  fine  sandy 
loam: 

0  -  IS  slopes 

1  -  35  slopes 

80 

2.0  -  6.0 
upper  14" 

0.6  -  2.0  from 
14“  -  80" 

Friable  fine 
clay  loam  or  sandy 
clay  loam.  CaC03: 
305  at  about  46". 

Well  drained;  slow  to 
medium  runoff. 

8 

Arch  loam: 

0  -  3S  slopes 

62 

0.6  -  2.0 

Friable  fine 
loamy,  mixed;  mod¬ 
erately  alkaline. 

Well  drained;  slow 
runoff. 

9 

Arent3  and  Pits: 
up  to  85 

— 

— 

Made  or  reworked 
land. 

Well  drained;  slow  to 
rapid  runoff. 

16 

Drake  clay  loam: 

1  -  35  slopes 

60 

0.6  -  2.0 

Friable  fine 
loamy;  moderately 
alkaline;  soft 
masses  of  CaC03 
at  depth. 

Well  drained;  rapid 
runoff. 

18 

19 

Estacado  clay  loam: 

0  -  IS  slopes 

1  -  35  slopes 

66 

0.6  -  2.0 

Friable,  moder 
ately  alkaline; 

10  -  90S  CaC03  at 
depth. 

Well  drained;  slow 
runoff. 

23 

Lofton  clay  loam: 

0  -  IS  slopes 

72 

<.06  -  0.6 

Friable,  mildy 
alkaline  mixed 
clay  loam.  15  - 
35S  CaC03  below 

50". 

Moderately  well 
drained;  very  slow 
runoff. 

24 

Mansker  clay  loam: 

1  -  3S  slopes 

60 

0.6  -  2.0 

Friable,  moder¬ 
ately  alkaline 
loam;  35S  CaC03  at 
about  8  -  15";  60S 
CaC03  from  13  - 
32";  105  CaC03 
below  32". 

Well  drained,  medium 
runoff. 

30 

Olton  clay  loam: 

0  -  IS  slopes 

80 

0.2  -  2.0 

Friable,  mi  Idly 
alkaline  clay 
loam;  405  CaCOx 
from  38  -  58";  105 
CaC03  below  50". 

Well  drained;  slow 
runoff. 

33 

Portales  loam: 

0  -  IS  slopes 

80 

0.6  -  2.0 

Friable,  moder¬ 
ately  alkaline 
loam;  40S  CaC03 
from  36  -  60";  10S 
CaC03  below  60”. 

Well  drained,  very 
slow  runoff. 
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Table  2-2  (Cont.) 


Map 

Symbol 

Soil  Name  and 
%  Slopee 

Depth 

(in) 

Permeability 

(in/hra) 

Description 

Drainage 

35 

Posey  fine  sandy 
loam: 

1  -  35  slopes 

60 

0.6  -  2.0 

Triable,  moder 
ately  alkaline 
sandy  loam;  105 
CaCO*  from  6  - 
26";  35S  CaCO, 
from  26  -  42"; 
firm  10S  CaCO, 
below  42". 

Nell  drained;  medium 
runoff. 

42 

Randall  clay: 

62 

<0.6 

Very  firm  moder 
ately  alkaline 
clay. 

Poorly  drained; 
ponded  runoff. 

Source: 

Blackstock  1979. 
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2.6  GEOLOGY  AND  HYDROGEOLOGY 

Geologic  units  outcropping  in  the  Southern  High  Plains  of  Texas 
range  in  age  from  Pliocene  to  Recent.  Surface  deposits  throughout 
most  of  the  High  Plains  are  a  variable  thickness  (generally  less  than 
9  feet)  of  windblown  fine-grained  to  silty  calcareous  sediments. 
Lacustrine  deposits,  consisting  primarily  of  low  permeability  silts 
and  clays,  occur  in  the  bottoms  of  the  playas.  These  sediments  are 
virtually  impermeable  and  restrict  recharge  to  the  lower  formations 
(Knowles,  Nordstrom,  and  Klemt  1984). 

The  Pliocene- age  Ogallala  Formation  is  the  dominant  surface  unit 
in  the  vicinity  of  Reese  AFB.  The  Ogallala  Formation  in  Texas  is  the 
southernmost  extension  of  the  major  water-bearing  unit  underlying  the 
Great  Plains  physiographic  province.  The  Ogallala  consists  primarily 
of  discontinuous  interbedded  silts,  sands,  clays,  and  limestones. 

Logs  of  wells  drilled  on  the  base  and  throughout  the  area  indicate  a 
caliche  zone,  varying  in  thickness  from  20  to  about  40  feet,  is 
present  near  the  surface.  Reeves  (1970)  has  classified  the  caliche  as 
ranging  from  crumbly  to  very  hard  and  being  almost  impermeable, 
although  secondary  porosity  has  been  observed.  The  effect  of  the 
caliche  layer  is  that  downward  migration  is  greatly  retarded  except  in 
areas  of  secondary  porosity. 

The  Ogallala  Formation  is  the  principal  aquifer  in  the  High 
Plains  of  Texas,  and  provides  nearly  all  the  water  used.  Recharge  to 
the  Ogallala  occurs  principally  by  infiltration  of  precipitation  on 
the  outcrop.  Only  a  small  percentage  of  the  precipitation  actually 
reaches  the  water  table  as  a  result  of  the  small  annual  precipitation, 
high  evaporation  rate,  and  low  Infiltration  rate  (Knowles,  Nordstrom, 
and  Klemt  1984).  On  the  average  less  than  0.2  inch  of  water  per  year 
reaches  the  water  table  as  natural  recharge  (Klemt  1981). 

Water  within  the  Ogallala  generally  occurs  under  water  table  con¬ 
ditions;  however,  slight  artesian  conditions  may  exist  on  a  local 
basis.  The  depth  to  the  top  of  the  water  table  is  about  120  feet. 
Figure  2-3  shows  the  water  table  surface  of  the  Ogallala  Formation. 
Groundwater  flow  is  generally  easterly  except  where  local  pumping 
affects  the  flow  gradient. 

Water  levels  within  the  High  Plains  aquifer  are  generally  declin¬ 
ing  due  to  the  groundwater  mining  effect  of  overpumpage  and  lack  of 
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SOURCE:  Smith,  0.0.,  "Hydrologic  Atlas  of  Lubbock  County  High  Plaint  Underground  Water  Conservation  District  No.  1,"  1981 


Figure  2-3 

fN 


APPROXIMATE  ALTITUDE  OF  THE  WATER  TABLE  IN  THE  OGALLALA  AQUIFER, 
1980,  LUBBOCK  COUNTY,  TEXAS 

iW*r  2-9  . .  .,f  ,  , 


recharge.  A  6.19  feet  decline  in  water  level  was  documented  from 
water  level  measurements  in  observation  wells  between  1970  and  1980 
(Smith  1981).  Between  January  1980  and  January  1981,  an  average 
decline  of  1.81  feet  was  observed  (Smith  1981). 

The  Ogallala  overlies  Permian,  Triassic,  Jurassic,  and  Cretaceous 
strata.  Table  2-3  shows  the  geologic  units  and  their  water-bearing 
characteristics. 

2.7  GROUNDWATER  QUALITY 

The  sediments  comprising  the  Ogallala  play  a  major  role  in  deter¬ 
mining  the  water  quality.  Water  obtained  from  the  Ogallala  in  the 
region  of  Reese  AFB  is  generally  suitable  for  drinking,  irrigation, 
and  most  industrial  use.  Elevated  levels  of  fluoride  and,  in  some 
instances,  selenium  are  not  uncommon  in  water  derived  from  the 
Ogallala  (Gray  1986).  Table  2-4  lists  typical  water  quality  of  sev¬ 
eral  community  wells  within  a  one-mile  radius  of  Reese  as  analyzed  for 
a  number  of  parameters,  (reported  by  the  Texas  Department  of  Health). 
The  locations  of  community  wells  No.  3,  No.  5,  No.  6,  and  No.  8  from 
Table  2-4  are  shown  on  Figure  2-4  (see  back  pocket).  The  other 
community  wells  from  Table  2-4  are  outside  of  the  1-mile  study  radius 
and  located  beyond  the  map  scale  of  Figure  2-4. 

2.8  LOCAL  WATER  USE 

More  than  98  percent  of  the  base's  potable  water  supply  needs  are 
provided  through  the  City  of  Lubbock.  The  remaining  supply  and  non- 
potable  uses  are  derived  from  four  active  wells  at  the  base.  Eight 
other  wells  are  either  inactive  or  abandoned.  All  of  these  wells  tap 
the  Ogallala  aquifer.  Figure  2-4  shows  the  location  of  the  wells. 
Table  2-5  shows  operational  status  and  history  of  the  wells  on  Reese 
AFB. 

A  large  ntmber  of  Irrigation  and  community  wells  occur  within  one 
mile  of  Reese  AFB.  Data  on  most  large  capacity  wells  are  available 
through  the  High  Plains  Underground  Water  Conservation  District  No.  I. 
Permits  for  wells  drilled  since  the  mid-1960s  are  on  file  at  the 
Lubbock  office.  The  High  Plains  District  has  field-checked  the  loca¬ 
tion  and  presence  of  wells  in  this  area  of  Lubbock  County.  Figure  2-4 
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Geologic  Unit*  and  Their  Water-Bearing  Characteristic* 


fable  2-4  (Cont .) 


I 

CO  O' 


M3 

GO 


QO 


00 

\ 

CM 


CO 
\ 
CM  CM 


SO 

00 


e-  O 
N 


£ 

© 

•■M  «*■* 

£  a 


u  ® 

KSi 

1-i‘S 

C 

fi  I 


CM  tA  <A  CM  Q 

o  o  •  •  o 

*  *  o  o  • 

V  V  v  V  V 


CM  CM 

a  • 


V  V  v  V  V 


CM  CM  CM 

K>  O  •  • 


CM  CM  CM 

O  “ 


o  o  o  o  • 

e  •  V  V  V 


a  cm  • 
•  o  o 


© 

V 


I  s 

o 
u 


s 

8 

a 

1  ? 


>.  s 

a  -3 

o  ® 


a  2  i  & 


O  CO 

s/  • 


S  o 


V  V  V  sy  v  s^ 


o  CO 

a 


»A 

2  ** 
o  o 


OS 

^ 

o  a  — 


s  o 


v  •  V  •  V 


8  o 


V  V  V  V  s^ 


a  J5  a 

co  co  m 


b  r- 

© 

—•  £ 
a  a. 

£  2a 

-o  4  « 


+j  ©  o 
a®  ®  2  ks 

<T  u  m  co 

*»  XH\ 

®  co  ©  <r 

•H  ►“  ©  CM 

b£  *\ 

£33  •*  *A 
sO  •¥  TJ 

0  5  -m  •• 

*±  a»  £  a  © 

OBO  *s  1  • 

co  i/s  -j  to  a 


-X 

be 

a 


fs| 

£ 

4-1 

a. 

.£ 


a. 

© 

I 


8 

JC 

8 

5 

a 

.& 


JX 

u 

as 

CL 

© 

S 


I, 


X 

4-1 

a. 

a 


p 

ta 


©  r**  • 

^  «  2  *a 

43  x  a  oo 

£852^ 

►-  ©  CM 

©  «.  i  x 

*-  2£  X> 

U  u  » 

C3  ©  Oh  *• 

4J  J5  a  © 

E  3£ 
e-<  O  3  «  ® 
Ui  0C  _J  CO  O 


©  Os  •- 
—4  00  t** 
sO  • 

43  «—  O  *A 

f©  2  ® 

K  0  \ 

O  X  ~4  *A 

©  m  ©  «— 

>  ©  "M. 

O  *  X  CM 

s=tp" 

C  ©  o  — »  •• 

©  4-»  £  a.  © 

1  J  CO  Q 


£<8. 


cto  a 

Z'Z  2 
— •  » 
x  a  «  ^ 

>  o  x  -M  ® 

®  ©  —4  \ 

b.  *-  ©  Os 

S-r 

§-gP 

f«  ©  5  -4  ~ 
-a  4-»  -O  a.  © 

*  ?-§  Sis 

CO  o 


<88. 


© 

b 

X 

4-> 

4-> 

o 

a. 


■o 

c 

a 


a. 

& 


■D 

C 

a 


>0 

Os  • 
r-  © 


« 
4 J 
© 


i 


4-r 

a 

;£« 
5  — 

Os 


1-44  2 

©  ©  a  <r 

4J  ©  ©  ©  ® 

«  c-  x  ^  \ 

X  4-»  ©  — <  o^ 

CO  ►—  ©  CM 

»  s© 


t-  fA  OK\ 
44  KS  ©  Z  ® 

S  »  \ 

“ 


<S<8£ 


S5 

ges 


*: 


8 

-¥ 

5 

£ 

4-* 

Q. 

<3! 

CM 

JC  -g 
u  C 

©  fl 

a.  os 
cm  o  *- 
©  i  <t 

J<  Os  • 
CM  p»*  © 

S  Su 

©  «  a 

hX®B' 
o  XhC 
jot D  ©  ^*  r 

^  *“  .©  ^ 


*  <-■ 


© 

>  © 

c  ®  JC  -D 

«  o  © 

B^-g-8 

5®  o 

a  « 

©  Oh  •• 

c*n  a.  © 

•a  ©  o  •* 
o  a  © 

«  ©  5 
©  -g  <a 

JS  5 

co  a 

o  o  *9  1  • 

>-a  _nno 

©  3  n  s  *4 
££*£<§ 

T3  30 
Q  J 
ZSJ 

CM 

*A 

1 


i 

g 


©  — 
u  \ 
3  CM 


—i  © 

I  c 

©  • 
>  CD 


£ 

4J 

a 

SO  O 

« ^ 

«4J  |  tj\  «— 

C  u-  r^ 

©  i 

6  ■©■  O  x> 

4-i  k\  a  z  ® 
u  a  nm 

aj  83S! 

<CO  >-  - 


E«m 


2-13 


Source:  Texas  Department  of  Health,  1986 


Table  2-5 


r 


REESE  AFB  WELL  DATA  AM)  STATUS 


Well 

No. 

Date 

Drilled 

Total 

Oepth 

(ft) 

Original 
Water 
Level  (ft) 

Specific 

Capacity 

(GPH/ft) 

Current 

Status 

Date  of  Closure* 

Comments 

1 

1941 

157 

130.4 

11.06 

Active 

_ 

_ 

2 

1941 

N/A 

N/A 

N/A 

Closed 

Before  1976 

— 

3 

1941 

N/A 

N/A 

N/A 

Closed 

Before  1976 

— 

4 

1942 

N/A 

N/A 

N/A 

Closed 

Before  1976 

— 

5 

1942 

159 

132.7 

4.93 

Active 

— 

— 

6 

1944 

N/A 

N/A 

N/A 

Closed 

After  1976 

— 

7 

1944 

N/A 

N/A 

N/A 

Closed 

Before  1976 

— 

8 

1945 

165 

135 

5 

Active 

— 

— 

9 

1959 

162 

121 

2.17 

Active 

— 

Used  for  irrigation 
of  athletic  fields 

10 

1965 

N/A 

N/A 

N/A 

Closed 

Before  1976 

— 

11 

1967 

N/A 

N/A 

N/A 

Closed 

Before  1976 

— 

12 

1968 

161 

120 

0.4 

Inactive 

Deactivated  1985 

Non-potable  water 

'Closure  dates  not  recorded.  Closure  identified  as  before  or  after  1976  water  analysis 
report. 

N/A:  Data  not  available. 

Source:  Reese  Real  Property  Records. 


shows  the  location  of  active  and  abandoned  wells  within  one  mile  of 
Reese  AF8  (see  back  pocket). 

Homes  and  businesses  within  one  mile  of  the  base  rely  on 
private  water-supply  wells.  Wells  which  supply  small  communities,  and 
those  with  15  or  more  service  connections,  are  on  file  at  the  Texas 
Department  of  Health.  These  small  communities  are  clusters  of  homes, 
primarily  mobile  home  parks.  Based  upon  discussions  with  the  Texas 
Department  of  Health,  the  High  Plains  Conservation  District,  and  base 
personnel,  it  was  determined  that  no  public  supply  is  available  to 
residents  or  businesses  (McReynolds  1986;  Gray  1986;  Keller  1986). 

All  wells  within  the  area  tap  the  Ogallala  aquifer  and  are  in  the 
range  of  150  to  200  feet  in  depth. 


rFicycied  pap*." 
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3.  FIELD  PROGRAM 


3.1  PROGRAM  DEVELOPMENT 

A  field  program  for  the  Phase  II  Confirmation/Quantification 
(Stage  I)  investigation  was  developed  by  E  &  E  and  presented  in  the 
Presurvey  Report  submitted  on  May  10.  1985.  The  program  was  reviewed 
and  modified  by  the  Air  Force  and  set  forth  in  the  Statement  of  Work 
for  Order  Number  11,  Contract  F33615-D-4003. 

The  purpose  of  the  field  program  at  Reese  AFB  Texas  was: 

•  To  determine  the  presence  or  absence  of  contamination  within 
the  specified  areas  of  investigation; 

•  To  determine,  if  possible,  the  magnitude  of  contamination  and 
the  potential  for  contaminant  migration  within  the  various 
environmental  media;  and 

•  To  identify  significant  public  health  and  environmental 
hazards  associated  with  the  migrating  contaminants  based  upon 
state  and  federal  standards. 

Elements  of  the  field  program  included:  geophysical  surveys, 
sediment  sampling,  subsurface  soil  sampling,  surface  water  sampling, 
installation  of  monitoring  wells,  and  sampling  of  groundwater. 


3.2  FIELD  INVESTIGATION 

The  field  investigation  consisted  of: 

•  Literature  search; 

•  Magnetometer  and  electromagnetic  (EM)  terrain  conductivity 
surveys  (30,200  linear  feet  and  32,980  linear  feet, 
respecti vely) ; 

•  A  soil  gas  survey; 

•  Drilling  of  35  boreholes  (4  converted  to  monitoring  wells); 

•  Surface  completion  of  five  existing  wells;  and 

«  Collection  and  analysis  of  11  sediment  samples,  107  subsurface 
soil  samples,  8  surface  water  samples,  i4  groundwater  samples, 
and,  2/  EP  toxicity/ ignitabil ity  samples. 

3.2.1  Scneoule  of  Field  Activities 

Scheduling  of  field  activities  was  designed  to  optimize  tne  util¬ 
ization  of  manpower  and  resources  to  provide  the  most  efficient  accom¬ 
plishment  of  the  project  objectives.  Field  activities  were  coordi¬ 
nated  with  the  'JSAF0EHL,  the  base  Point  of  Contact  (P0C),  and  subcon¬ 
tractors  to  minimize  delays  and  potential  problems. 

Throughout  the  course  of  the  field  activities,  daily  contact  was 
maintained  with  the  designated  base  personnel.  The  principal  contact 
was  2nd  Lt.  Greg  Zigulis  or  his  designate.  Senior  Master  Sgt.  John 
Tice  of  dioenvironmental  Engineering  Services.  In  addition,  close 
coordination  was  maintained  with  representatives  of  the  Civil 
Engineering  Squadron.  The  following  is  a  list  of  principal  Reese  AFB 
personnel  contacts: 

•  2nd  Lt.  Greg  Zigul is--8ioenvironmental  Engineering  Services 

(designated  P0C) 

•  Senior  Master  Sgt.  John  Tice--8ioenvironmental  Engineering 
Services 
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•  Mr.  Scott  Shepherd--Base  Planner,  Civil  Engineering  Squadron 

•  Lt.  Mark  Stuart — Civil  Engineering  Squadron 

•  Cpt.  Mike  Keller--Civil  Engineering  Squadron 


The  field  effort  was  completed  in  three  segments  between  June  24, 
1986,  and  October  14,  1986.  Table  3-1  provides  the  sequential  sched¬ 
ule  of  major  field  activities. 

Health  and  safety  protocols  as  outlined  in  the  Health  and  Safety 
Plan  (see  Appendix  N)  were  followed  throughout  the  project.  Modifica¬ 
tion  to  specific  elements  of  the  Health  and  Safety  Plan  was  based  upon 
field  conditions  and  was  executed  only  after  discussion  with  E  &  E's 
Health  and  Safety  Coordinator. 

3.2.2  Records  Search 

During  the  course  of  the  Phase  II  Stage  1  investigation,  a  number 
of  interviews  were  held  with  various  personnel  of  the  base  Bioenv iron- 
mental  Engineering  Services  and  the  Base  Civil  Enqineerina  Squadron 
regarding  historical  waste  disposal  practices  and  potential  contami¬ 
nants.  I  addition,  staff  of  the  Texas  Water  Commission,  the  Texas 
Department  of  Health,  and  the  High  Plains  Underground  Water  Conserva¬ 
tion  District  I  were  interviewed  regarding  groundwater  use  and  well 
locations. 

Historical  aerial  photos  of  the  base  were  examined  to  reconstruct 
waste  disposal  practices  over  the  years.  Photo  access  was  provided  by 
the  Base  Civil  Engineering  Squadron.  Available  photos  were  enlarged 
prints  showing  the  entire  base  or  portions  thereof  for  various  years 
from  the  early  1940s  to  the  present. 

A  well  survey  was  conducted  of  wells  within  a  one-mile  radius  of 
Reese  AFB  to  establish  groundwater  usage  to  identify  potential  contam¬ 
inant  exposure  to  the  public  and  the  subsequent  impacts.  Results  of 
this  survey  were  discussed  in  Section  2.8  of  this  reoort. 

3.2.3  Geophysical  Survey  Procedures 

Magnetometer  and  electromagnetic  (EM)  terrain  conductivity  geo¬ 
physical  techniques  were  used  to  locate  and  confirm  the  locations  of 
waste  burial  sites.  Since  most  landfills  contain  a  greater  amount  of 
ferromagnetic  (magnetically  conductive)  materials  than  surrounding 
materials,  there  is  generally  a  measurable  anomaly  (variation)  in  the 


Table  3-1 


SCHEDULE  OF  MAJOR  FIELD  ACTIVITIES 


June  22-23 

Field  effort  Mobilization  and  onsite 
coordination. 

June  24-25 

Reconnaissance  of  wells  at  Area  008. 
Sample  locations  staked  at  Areas  001, 
002,  004,  and  006. 

June  26 

Soil  sediment  samples  taken  from  Areas 
001,  002,  and  006. 

June  27  -  July  1 

Geophysical  survey  (EM  6  Magnetometer) 
at  Areas  002,  004,  007,  and  008. 

July  2 

Demobilization. 

July  22-23 

Field  effort  mobilization  and  onsite 
coordination 

July  24 

Soil  sampling  from  Area  009. 

July  25 

Drillers  arrive,  mobilization. 

July  26-27 

No  activity. 

July  28-30 

Drillers  set  up  decontamination  area. 
Borings  and  monitor  well  installion  at 
Area  001. 

July  31 

Borings  at  Area  004. 

August  1 

Monitor  well  at  Area  001  developed. 

August  2 

Monitor  well  installation  Area  005. 

August  3 

Borings  at  Area  003. 

August  4 

Monitor  well  at  Area  005  completed. 
Drums  staged. 

August  5 

Monitor  well  installation  Area  004. 
Borings  at  Area  007. 

August  6 

Drums  staged  and  borings  grouted. 

August  7 

Sediment  sample  from  Area  001  and  water 
samples  from  Area  002  collected. 

August  8 

Review  historical  aerial  photos. 

August  9-10 

No  activity. 

August  11 

Sediment  sample  Area  002  collected. 

Well  004  developed.  Borings  on  Area 
006. 
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Table  3-1  (Coot) 


August  12 

August  13-17 

August  18-19 
August  20 

August  21 

August  22 
September  23 

September  24-26 


Pad  and  casing  protector  installed  on 
monitoring  wells  at  Areas  001  and  004. 
Borings  at  Area  008. 

Borings  complete  auger  crew  demobilizes. 

Monitor  well  installation  Area  002. 

Druam  staged,  borings  grouted. 

Purge  and  saaple  wells  1-5  at  Area  008. 

Purge  and  sample  wells  at  Areas  001,  002, 
and  004. 

Cement  pads  installed  at  wells  1  and  3  at 
Area  008.  Borings  at  Area  008  grouted. 

Demobilization. 

Mobilization  for  second  round  of  water 
sampling.  Began  location  and  elevation 
survey.  Began  drtmmied  waste  disposal. 

Collected  water  samples  from  Areas  001, 
002,  004,  and  005. 


September  26 
October  7 


Completed  drummed  waste  disposal. 

Completed  location  and  elevation  survey. 

Conducted  well  survey  within  1  mile 
radius  of  base.  Completed  field  effort. 


October  13-14 


magnetic  flux  associated  with  the  landfill.  Also,  conductive  and  non- 
conductive  fluids  are  present  in  soils,  and  such  natural  conductivi¬ 
ties  are  altered  when  they  are  disturbed  by  excavation.  Therefore, 
landfills  will  exhibit  variations  from  the  earth  conductivity  of 
undisturbed  soils. 

Magnetometer  and  EM  surveys  were  performed  at  the  East  Landfill, 
North  Landfill  (Area  002);  the  Southwest  Landfill  (Area  004);  and  the 
Hurlwood  Acquisition  and  Landfill  (Area  008).  Only  an  EM  survey  was 
performed  at  Area  007  (the  Northwest  Landfill)  due  to  a  lack  of  mag¬ 
netic  variation.  Figure  3-1  shows  the  areas  of  geophysical  surveys. 
Both  surveys  were  conducted  simultaneously  so  that  manpower  and  time 
would  be  most  effectively  utilized.  The  primary  purpose  of  these 
surveys  was  to  define  the  limits  of  inactive  landfills  and  associated 
trenches.  Borings  and  wells  were  located  to  optimize  environmental 
information  while  avoiding  penetration  of  buried  wastes. 

A  discussion  of  the  basic  survey  procedure  follows.  A  Geometries 
Model  G-846  proton  precession  magnetometer  with  a  sensitivity  of  0.1 
gammas;  and,  a  Geonics  Model  EM-31  Terrain  Conductivity  Meter  with  an 
effective  exploration  depth  of  6  meters  were  used  for  the  survey. 

The  initial  step  in  performing  the  surveys  was  the  staking  of  the 
grid  system.  This  grid  was  designed  to  cover  an  adequate  area  extend¬ 
ing  beyond  the  expected  landfill  boundaries  so  adequate  variation  from 
background  could  be  expected  and  used  to  define  the  limits  of  the 
landfills.  Stations  were  established  on  the  grid  at  measured  inter¬ 
vals.  The  standard  grid  intervals  were  100  feet  by  100  feet.  Each 
100  feet  was  flagged  with  surveyor's  tape.  Actual  points  of  readings 
during  the  survey  were  at  distances  estimated  between  the  measured 
stations.  A  base  point  was  established  at  each  site  so  that  a  back¬ 
ground  level  and  natural  variations  in  magnetic  intensity  and  conduct¬ 
ivity  could  be  monitored  throughout  the  survey.  Periodic  measurements 
were  taken  at  the  base  point  (usually  at  the  end  of  every  second  tra¬ 
verse)  . 

Traverses  were  made  with  the  magnetometer  and  the  EM  meter. 

Three  readings  were  taken  with  the  magnetometer  every  25  feet  and 
averaged.  This  provided  monitoring  of  the  natural  variations  in  the 
magnetic  intensity.  Readings  were  also  taken  at  the  same  station  with 
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Figure  3—1  AREAS  OF  GEOPHYSICAL  SURVEYS 
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the  EH  meter.  Oata  obtained  Mere  recorded,  analyzed,  and  used  to 
alloM  the  locating  of  borehole  and  well  locations. 

Table  3-2  summarizes  the  geophysical  surveys  at  each  area.  Sur¬ 
vey  data  are  presented  in  Appendix  I.  Results  of  the  surveys  are  dis¬ 
cussed  in  Section  4.1  of  this  report. 

3.2.4  Soil  Gas  Sampling 

At  the  POL  Storage  Area  (Aquasystem)  Spill  Site  (Area  003)  a  soil 
gas  survey  was  performed  to  identify  the  potential  remnant  contami¬ 
nation  from  a  previous  fuel  spill.  The  survey  was  performed  by  hand 
augering  a  series  of  24  holes  on  a  25-foot  by  35-foot  grid  to  a  depth 
of  3  feet.  Slotted  PVC  pipe  was  installed  in  each  hole  and  the  hole 
sealed.  After  allowing  the  hole  to  stand  for  about  30  minutes,  each 
hole  was  monitored  using  a  Organic  Vapor  Analyzer  to  determine  the 
presence  or  absence  of  volatile  compounds.  The  results  of  this  survey 
are  discussed  in  Section  4.1  of  this  report. 

3.2.5  Sampling  Procedures 

All  samples  collected  were  split  in  the  field.  Split  samples 
were  delivered  to  the  POC.  The  POC  determined  those  splits  which  were 
to  be  submitted  to  OEHL/SA  for  analysis.  The  split  samples  for  analy¬ 
sis  were  provided  by  the  POC  to  E  &  E  for  shipment  to  OEHL/SA. 

Sediment  Sampling 

Sediment  sampling  was  conducted  in  association  with  the  Indust¬ 
rial  Waste  Lake  (Area  001);  the  Sewage  Lake  and  associated  landfill 
sites  (Area  002);  and  Active  Fire  Training  Area  (Area  006).  Eleven 
sediment  samples  were  collected  and  submitted  for  chemical  analysis. 
Table  3-3  presents  a  summary  of  the  samples  collected.  Locations  of 
the  samples  are  shown  in  Figure  3-2  (see  pocket  in  back  of  this 
report) . 

Sediment  samples  from  the  lake  inlet  delta  and  rainwater  drainage 
channel  at  Area  001  and  from  the  low  flow  discharge  area  of  the  pol¬ 
ishing  lake  and  the  sewage  plant  discharge  point  at  Area  002  were  col¬ 
lected  using  a  stainless  steel  beaker  attached  to  metal  poles.  The 
beaker  was  raked  across  the  bottom  sediments.  The  collected  sediments 
were  composited  and  apportioned  to  the  appropriate  sample  containers. 
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Tab la  3-2 


GEOPHYSICAL  SURVEY  SUMMARY 


Area 

Landfill* 

EM  Survey 
( feet) 

HAG  Survey 
(feet) 

Station  Interval 
(feet) 

002 

0-3 

4,025 

4,025 

25 

D-4 

5,000 

5,000 

25 

004 

0-1 

17,925 

17,925 

25 

007 

0-11 

2,780 

— 

25 

008 

0-7 

3,250 

3,250 

25 

*Air  Force  designation 


recycled  paper 
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Table  1-3 


SEDIMENT  SAMPLE  SUMMARY 


Field 

Coordinates 

Area 

No. 

Sample 

No. 

Northing 

Easting 

Sample  Location  Description 

001 

9001/9002* 

728,402.658 

621,634.843 

Lake  inlet  delta 

9003 

728,545.481 

622,015.619 

Drainage  channel  along  Spur 
309  between  picnic  area  and 
golf  course 

9004 

727,311.771 

621,176.311 

Roadside  ditch  southwest  of 
golf  green  #2 

9007 

728,099.376 

621,932.508 

Lake  bottom  at  southern  end 
of  lake 

002 

9025 

726,486.617 

620,807.312 

Sewage  plant  discharge 

9026 

726,371.081 

620,196.406 

Low  flow  area  at  outlet  to 
discharge  channel 

9027 

725,998.804 

620,818.571 

Lake  bottom  (0  -  1 ' )  at 
eastern  end  of  lake 

9028 

725,998.804 

620,818.571 

Lake  bottom  (1  -  2')  at 
eastern  end  of  lake 

006 

9047 

728,731.570 

614,942.939 

0-6"  depth  from  sump 
outlet  drainage 

9048 

728,727.707 

615,045.640 

0-6"  depth  from  natural 
depression 

"Duplicate  QA/QC  samples 
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Sediment  samples  from  the  drainage  associated  with  Areas  001  and 
006  and  the  playa  at  Area  006  were  collected  from  0  to  6  inches  in 
depth  using  trowels  which  were  disposed  of  after  collection  of  each 
sample.  Each  trowel  of  sediments  was  equally  divided  and  introduced 
directly  into  the  sample  containers. 

Lake  bottom  sediment  samples  from  Areas  001  and  002  were  col¬ 
lected  using  a  Wildco  Bottom  Core  Sampler.  The  obtained  samples  were 
composited  in  stainless  steel  mixing  bowls  and  placed  in  the  appro¬ 
priate  sample  containers. 

All  sampling  equipment  with  the  exception  of  the  trowels,  which 
were  disposed  of,  were  decontaminated  after  each  sample  by  washing  in 
detergent  and  trisodium  phosphate,  rinsing  with  potable  water,  metha¬ 
nol,  and  distilled  water  as  outlined  in  the  Technical  Operations  Plan 
(TOP)  (see  Appendix  N) . 

Suosurface  Soil  Sampling 

SuDSurface  soil  samples  were  collected  from  split-spoon  samples 
retrieved  during  the  drilling  of  the  boreholes  or  monitor  wells. 
Borehole  and  monitor  well  drilling  were  performed  bv  Environmental 
Drilling  Company  of  Tulsa,  Oklahoma.  Table  3-4  summarizes  trie  depths 
of  each  borehole.  Borehole  locations  are  shown  on  Figure  3-2  (see 
oack  pocket). 

ilinety-five  subsurface  soil  samples  were  collected  and  submitted 
for  analysis  during  the  drilling  of  31  boreholes.  These  boreholes 
were  drilled  for  the  specific  purpose  of  obtaining  subsurface  soil 
samples.  Four  additional  boreholes  were  drilled  and  converted  to 
monitoring  wells.  A  total  of  534.2  linear  feet  of  borehole  drilling 
was  accomplished  using  a  Mobile  8-53  drilling  rig  equipped  with  con¬ 
tinuous-flight  hollow-stem  augers.  All  samples  were  retrieved  using 
an  18-inch  split-spoon  sampler.  Sample  collection  was  in  accordance 
with  ASTM  D- 1856-67.  Boreholes  were  completed  to  depths  of  30  feet  or 
refusal.  Refusal  was  determined  to  be  that  point  at  which  the  split- 
spoon  sample  could  be  driven  less  than  6  inches  per  fifty  hammer  blows 
or  that  depth  at  which  the  augers  could  no  longer  penetrate  the  sub¬ 
surface  material . 

samples  from  tne  boreholes  were  collected  at  5-foot  intervals 
throughout  the  total  depth  of  the  boring.  These  samples  were  used  for 
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Table  3-4 

BORING  DEPTH  SUMMMY 


Site 

No. 

Boring 

Designation 

Total 

Depth  (ft) 

001 

001  -B1 

30.0 

001-82 

23.0 

001 -83 

23.5 

001 -Ml 

176.0 

002 

002-81 

21.0 

002-B2 

20.5 

002-83 

20.5 

002-MI 

180.0 

003 

003-81 

19.5 

003-82 

28.5 

003-83 

19.0 

003-84 

20.7 

004 

004-81 

31.5 

004-B2 

21.0 

004-83 

31.5 

004-MI 

185.0 

005 

005-MI 

133.0 

006 

006-81 

26.5 

006-82 

23.5 

007 

007-81 

18.5 

007-82 

31.5 

007-83 

31.5 

007-84 

28.5 

008 

008-81 

25.5 

008-82 

18.5 

009 

009-81  to 

All  2 

009-810 
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determining  the  stratigraphic  sequence  of  materials  penetrated.  The 
samples  were  logged  and  archived  for  future  reference  if  needed.  Logs 
of  each  boring  are  presented  in  Appendix  D. 

The  contract  recomnended  depths  from  which  retrieved  samples 
should  be  selected  for  chemical  analysis.  These  recommendations  were 
used  as  a  guide.  Each  sample  was  visually  inspected  and  monitored 
with  an  OVA  to  detect  the  presence  of  volatile  organics.  Based  upon 
the  inspection  and  the  nature  of  the  materials  encountered  and  the 
depth  to  refusal,  a  final  decision  was  made  as  to  the  selection  of 
samples  to  be  submitted  for  analysis.  Table  3-5  shows  the  contract 
recommended  sample  depths  and  the  actual  depths  from  which  the  samples 
were  submitted  for  analysis. 

Upon  completion  of  the  drilling  and  sampling  of  the  borings,  each 
Doring  was  grouted  to  the  surface.  The  grout  plug  serves  as  a  perman¬ 
ent  location  marker. 

Sampling  equipment  was  decontaminated  between  each  sample.  The 
drill  rig  ana  augers  were  decontaminated  Detween  eacn  site.  Decontam¬ 
ination  procedures  followed  those  outlined  in  the  TOP. 

Twelve  suosurface  soil  samples  were  collected  and  submitted  for 
analysis  during  the  total  of  674.0  linear  feet  of  drilling  of  four 
boreholes  which  were  converted  to  monitoring  wells.  Monitor  well 
drilling  was  accomplished  using  a  Failing  1500  air/mud  drill  rig. 
Drilling  was  aiaed  by  the  circulation  of  bentonite  drilling  fluid. 

Use  of  drilling  fluid  was  necessary  for  hole  stabilization  during 
drilling.  Depths  of  the  wells  were  determined  based  upon  the  contract 
requirements  and  the  field  conditions  encountered  during  drilling. 

Samples  for  stratigraphic  analysis  were  retrieved  from  cuttings 
collected  at  each  5-feet  of  penetration  throughout  the  total  depth  of 
the  well.  Samples  were  logged  and  archived  for  future  reference. 

Logs  of  each  monitor  well  are  presented  in  Appendix  D. 

The  contract  recommended  depths  from  which  samples  should  De  sub¬ 
mitted  for  analysis.  Samples  from  these  depths  were  retrieved  using  a 
split-spoon  sampler.  The  sampler  was  pushed  through  the  sample  depth 
with  the  rig.  Not  all  the  recommended  samples  could  be  collected 
because  the  formation  hardness  precluded  penetration  of  the  sampler. 

Sampling  equipment  was  decontaminated  between  each  sample.  The 
drill  rig  and  drill  rods  were  decontaminated  between  each  site. 
Decontamination  procedures  followed  those  outlined  in  the  TOP. 
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Table  3-5 


STATEMENT  OF  WORK/ANALYZED  SUBSURFACE  SOIL  SAMPLES 


Area 

Boring/ 

Well** 

Cont  rect -Recommended 
Sample  Depth  (feet) 

Actual  Sample 
Depth  (feet) 

Sample  Number 

001 

Boring  1 

3 

5  -  6.5 

9012 

15 

15  -  16.5 

9013 

30 

28.5  -  30.0 

9014,  9041* 

8oring  2 

3 

1  -  2.5 

9015 

15 

15  -  16.5 

9016 

30 

21.5  -  23.0 

9017 

Boring  3 

3 

5  -  6.5 

9018 

- 15 

15  -  16.5 

9019 

30 

22  -  23.5 

9020 

Well  1 

3 

0-3 

9021 

15 

15 

9022 

30 

30 

9023 

50 

50 

9024 

Capillary  zone 

No  sample*** 

— 

002 

Boring  1 

3 

5  -  6.5 

9033 

15 

15  -  16.5 

9034 

30 

20  -  2 1.0 

9035 

Boring  2 

3 

1  -  2.5 

9036 

15 

15  -  16.5 

9037 

30 

19  -  2D. 5 

9038 

8oring  3 

3 

1  -  2.5 

9039 

15 

15  -  16.5 

9040 

30 

No  sample 

-- 

Well  1 

3 

3 

9042 

15 

15 

904  3 

30 

No  sample 

— 

50 

No  sample 

— 

Capillary  zone 

No  sample 

— 

003 

Boring  1 

3 

5  -  6.5 

9057 

10 

10  -  11.5 

9058 

15 

15  -  16.5 

9059 

20 

17  -  19.5 

9060 

30 

No  sample 

Boring  2 

3 

5  -  6.5 

9061 

10 

10  -  11.5 

9062 

15 

15  -  16.5 

9063 

20 

20  -  21.5 

9064 

30 

27  -  28.5 

9143,  9150* 

Boring  3 

3 

5  -  6.5 

9065 

10 

10  -  11.5 

9066 

15 

15  -  16.5 

9067 

20 

17.5  -  19.0 

9068 

30 

No  sanple 

-- 

Boring  4 

3 

5  -  6.5 

9069 

10 

10  -  11 .5 

9070 

15 

15  -  16.5 

9071 

20 

No  sample 

— 

30 

No  sample 

Key  at  end  of  table. 
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Table  3-5  (Cont.) 


Boring/ 

Cont ract-Recommended 

Actual  Sample 

Area  Well** 

Sample  Depth  (feet) 

Depth  (feet) 

Sample  Number 

004  Boring  1 

3 

1  -  2.5 

9075 

15 

15  -  16.5 

9076 

30 

30  -  31.5 

9077 

Boring  2 

3 

5  -  6.5 

9078 

15 

15  -  16.5 

9079 

30 

19.5  -  21 

9080 

Boring  3 

3 

5  -  6.5 

9081 

15 

15  -  16.5 

90B2 

30 

30  -  31.5 

9083,  9142* 

Well  1 

3 

3 

9084 

15 

15 

9085 

30 

30 

9086 

005  Well  1 

3 

3 

9090 

15 

15 

9091 

30 

30 

9Q92 

50 

No  sample 

— 

Capillary  zone 

No  sample 

— 

006  Boring  1 

3 

5  -  6.5 

9049 

15 

13  -  16 

9050,  9144* 

20 

20  -  21.5 

9051 

30 

25  -  26.5 

9052 

50 

No  sample 

— 

Capillary  zone 

No  sample 

Boring  2 

3 

5  -  6.5 

905  3 

15 

15  -  16 

9054 

20 

20  -  21.5 

9055 

30 

No  sample 

— 

007  Boring  1 

3 

5  -  6.5 

909  3 

15 

15  -  16.5 

9094 

30 

17  -  18.5 

9095 

Boring  2 

3 

5  -  6.5 

9096 

15 

15  -  16.5 

9097 

30 

30  -  31.5 

9Q98 

Boring  3 

3 

5  -  6.5 

9099 

15 

15  -  16.5 

9100 

30 

30  -  31.5 

9101 

Boring  4 

3 

5  -  6.5 

9102 

15 

15  -  16.5 

9103 

30 

25  -  28.5 

9104  ,  9  1  38* 

008  Boring  1 

3 

1  -  2.5 

9105,  91  39* 

15 

15  -  16.5 

910b 

30 

24  -  25.5 

9107 

Boring  2 

3 

1  -.2.5 

9108 

15 

15  -  16.5 

9109 

30 

17  -  18.5 

9110 

009  Boring  1 

0.5 

0  -  1 

9116 

2 

1  -  2 

9117,  9117* 

Boring  2 

0.5 

0  -  1 

9119 

2 

1  -  2 

9120 

Key  at  end  of  table. 
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Table  3-5  (Cont.) 


Area 

Soring/ 

Well** 

Cont ract-Recommended 
Sample  Depth  (feet) 

Actual  Sample 
Depth  (feet) 

Sample  Number 

009 

Boring  3 

0.5 

0  -  1 

9121 

(Cont.) 

2 

1  -  2 

9122 

Boring  4 

0.5 

0  -  1 

9123 

2 

1  -  2 

9124 

Boring  5 

0.5 

0  -  1 

9125 

2 

1  -  2 

9126 

Boring  6 

0.5 

0  -  1 

9127 

2 

1  -  2 

9128 

Boring  7 

0.5 

0  -  1 

9129 

2 

1  -  2 

9150 

Boring  8 

0.5 

0  -  1 

9151 

2 

1  -  2 

9152 

Boring  9 

0.5 

0  -  1 

91  53,  91  54* 

2 

1  -  2 

9155 

Boring  IQ 

0.5 

0  -  1 

9136 

2 

1  -  2 

9137 

♦Indicates  QA/QC  duplicate  sample. 

**See  Figure  3-2  (back  pocket)  for  location  of  borings  and  wells. 

***"No  sample"  entries  were  the  result  of  formation  hardness  trfiich  precluded 
the  collection  of  a  sample  at  that  location. 
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Sampling  equipment  was  decontaminated  between  each  sample.  The 
drill  rig  and  drill  rods  were  decontaminated  between  each  site. 
Decontamination  procedures  followed  those  outlined  in  the  TOP. 

Twenty-two  shallow  (0-2  feet)  subsurface  soil  samples  were  col¬ 
lected  at  the  Sewage  Sludge  Spreading  Areas  (Area  009)  and  submitted 
for  analysis.  These  samples  were  retrieved  by  collecting  and  com¬ 
positing  cuttings  from  0  to  1  foot  and  1  to  2  feet  depths.  Borings 
were  completed  using  a  hand-held  power  auger.  Cuttings  were  com¬ 
posited  in  a  stainless  steel  bowl  and  transferred  to  the  appropriate 
sampling  container.  Table  3-5  summarized  the  samples  collected, 
locations  are  shown  on  Figure  3-2  (see  back  pocket). 

Augers  and  sampling  equipment  were  decontaminated  between  sam¬ 
ples.  Decontamination  procedures  followed  those  outlined  in  the  TOP. 

Surface  Water  Sampling 

Surface  water  samples  were  collected  from  the  lakes  at  Areas  001 
and  002  (the  Industrial  Waste  Lake  and  Sewage  Lake  sites).  Each  loca¬ 
tion  was  sampled  twice.  Eight  surface  water  samples  were  collected 
for  analysis.  Table  3-6  summarizes  the  surface  water  sampling  loca¬ 
tions,  Sample  locations  are  shown  on  Figure  3-2  (see  back  pocket). 

Surface  water  samples  were  collected  by  using  a  stainless  steel 
beaker  attached  to  metal  poles.  The  collected  water  was  composited 
and  apportioned  to  the  appropriate  sample  containers.  A  small  amount 
of  volatile  organics  would  be  lost  when  compositing  samples,  but  not 
enough  to  significantly  affect  the  analytical  results. 

Sampling  equipment  was  decontaminated  after  each  sample.  Decon¬ 
tamination  procedures  followed  those  outlined  in  the  TOP. 

Monitor  Well  Installation  and  Groundwater  Sampling 

Four  monitoring  wells  were  installed  at  four  areas  on  Reese  AFS. 
Monitoring  well  casings  and  screens  were  4-inch  Schedule  80  polyvinyl 
chloride  (PVC).  Table  3-7  provides  a  summary  of  well  construction 
details.  Well  construction  diagrams  and  borehole  logs  are  presented 
in  Appendix  D.  The  screen  and  casing  were  set  in  an  approximately 
10-inch  diameter  borehole.  The  annular  space  was  filled  with  clean 
washed  coarse  sand,  which  was  tremied  into  place,  to  a  depth  of  about 
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Table  3-6 


SURFACE  WATER  SAMPLE  LOCATION  SUMMARY 


F  ield 

Coordinates 

Area 

No. 

Sample 

No. 

Northing 

Easting 

Sample 

Date 

Sample  Location  Description 

001 

9005/9006* 

728,074.232 

621,791.823 

6-6-86 

Pump  inlet  -  south  side  of 
lake 

9008/9009* 

728,074.232 

621,791.823 

9-26-86 

Pump  inlet  -  south  side  of 
lake 

002 

9029 

726,331.489 

620,850.210 

8-7-86 

Polishing  lake  discharge 

9044 

726,331.489 

620,850.210 

9-26-86 

Polishing  lake  discharge 

9030 

726,440.737 

620,280.736 

8-7-86 

Pump  inlet  -  northeast 
corner  of  lake 

9045 

726,440.737 

620,280.736 

9-26-86 

Pump  inlet  -  northeast 
corner  of  lake 

•Duplicate  QA/QC  samples 
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Table  3-7 

SOIL  BORING  AND  MONITORING  HELL  LOCATION,  ELEVATION,  AND  DESIGN  DATA 


® 
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c 
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I 
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il 
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il 
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•Coordinates  are  in  accordance  to  the  l  amber d  Grid  Texas  North  Central  lone 
••Elevation  is  top  of  steel  casing 
’••Total  depth  below  top  of  casing 


10  feet  above  the  top  of  the  screen.  A  5-foot  seal  of  bentonite  was 
placed  on  top  of  the  sand  pack.  The  remaining  annular  space  to  the 
ground  surface  was  tremie-f i 1  led  with  Void  ay  grout.  Well  protection 
was  provided  by  8-inch  diameter  steel  casing  with  a  locking  slip  type 
cap  installed  around  the  PVC  casing.  The  surface  of  the  wells  were 
finished  with  a  2-  by  3-foot  by  10-inch  deep  concrete  pad.  Wells 
located  in  areas  of  mowing  or  traffic  were  also  fitted  with  three  pro¬ 
tective  posts  set  into  the  concrete  pad. 

The  exception  to  the  above  was  the  well  at  the  Civil  Engineering 
Paint  Shop  Trench  (Area  005).  As  a  result  of  current  construction 
activities,  the  surface  of  this  well  was  finished  flush  with  the 
ground  surface  so  that  access  to  the  construction  site  would  not  be 
impeded.  Installation  of  this  well  is  further  discussed  later  in  this 
section  (see  Subsection  3.2.10). 

There  were  five  existing  wells  at  the  Hurlwood  Aquisition  (Area 
008.)  These  wells  were  inactive  and  had  been  cut  off  flush  with  the 
ground  surface.  Tne  diameter  of  the  wells  varied.  Four  of  the  wells 
had  steel  casing  while  one  had  PVC.  Information  regarding  these  wells 
is  presented  in  Table  3-7.  As  part  of  Phase  II  work,  each  well  was 
completed  by  extending  the  existing  casing  above  the  ground  surface  by 
welding  a  casing  extension  to  the  existing  casing  and  fitting  the 
casing  with  a  locking  cap.  The  PVC  well  had  a  PVC  extension  and  a 
protective  steel  casing  with  locking  cap  added.  Those  wells  not 
already  having  a  concrete  pad  at  the  surface  were  completed  with  one. 
Each  well  was  equipped  with  a  dedicated  Teflon  bailer. 

A  total  of  13  groundwater  samples  were  collected  from  the  nine 
wells  and  submitted  for  analysis.  The  five  wells  at  Area  008  were 
sampled  one  time.  Each  of  the  four  wells  on  the  base  was  sampled 
twice.  Table  3-8  summarized  the  groundwater  sampling.  Prior  to  the 
sampling  of  the  monitoring  well,  each  well  was  purged  of  three  to  four 
well  volumes  to  assure  the  sample  collected  was  representative  of 
actual  groundwater  quality.  Purging  was  accomplished  using  a  submer¬ 
sible  pump.  The  well  at  Area  005  was  the  exception;  it  was  purged 
using  a  bailer.  The  actual  sample  was  collected  using  a  Teflon  bailer 
and  monofilament  line.  The  water  was  composited  and  apportioned  to 
the  appropriate  sample  container. 
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GROUNDWATER  SAMPLING  SUMMARY 


Since  each  well  was  equipped  with  a  dedicated  bailer,  no  decon¬ 
tamination  of  sampling  equipment  was  necessary  between  samples.  The 
stainless  steel  container  used  for  compositing  was  decontaminated 
between  each  sample  in  accordance  with  procedures  outlined  in  the  TOP. 

3.2.6  Location  and  Elevation  Survey 

Upon  completion  of  the  drilling  and  sampling  effort,  the  location 
of  each  sampling  point  was  determined.  Also,  the  elevation  of  each 
boring  and  well  was  determined.  Locations  were  determined  to  an 
accuracy  of  1  foot,  while  the  elevation  accuracy  was  0.01  foot.  Sur¬ 
veying  was  done  by  a  Registered  Surveyor  in  the  State  of  Texas.  Loca¬ 
tion  and  elevation  data  are  presented  on  Figure  3-2  (see  back  pocket). 
A  copy  of  the  field  notes,  survey  closure  data,  and  the  longitude/ 
latitude  data  are  provided  in  Appendix  E. 

3.2.7  Investigation-Derived  Waste  Handling 

Drill  cuttings  and  drilling  fluids  were  containerized  in  55-  gal¬ 
lon,  reconditioned,  DOT-approved  drums.  In  accordance  with  the  SOW, 
since  no  evidence  of  contamination  based  upon  visual  observation  or 
volatile  release  was  noted,  a  sample  of  material  from  one  drum  from 
each  borehole  was  submitted  for  EP  toxicity  and  ignitability  testing. 

A  total  of  27  samples,  including  QA/QC,  were  submitted  for  analysis. 
Table  3-9  lists  the  site  and  number  of  the  waste  samples  collected  and 
submitted  for  analysis.  Those  wastes  which  tested  clean,  in  accord¬ 
ance  with  the  SOW  and  in  coordination  with  the  base  Civil  Engineering 
Squadron,  were  disposed  in  the  clean  concrete  and  earth  landfill  at 
Area  004. 

Waters  derived  from  the  purging  of  the  monitoring  wells  were  con¬ 
tainerized  in  a  similar  manner  to  the  drilling  wastes.  The  disposal 
of  the  water  wastes  was  dependent  upon  the  analysis  of  the  groundwater 
samples.  Waters  associated  with  those  wells  which  tested  acceptable 
were  disposed  of  in  accordance  with  directions  from  the  base  Civil 
Engineering  Squadron. 

3.2.8  Site-Specific  Investigation  Activities 

Table  3-10  summarizes  site-specific  field  investigation  activi¬ 
ties  conducted.  Figure  3-2  (see  back  pocket)  shows  each  sample  loca¬ 
tion  and  provides  locational  data. 
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Table  5-9 

EP  TOX  SAMPLES  TAKEN 


Sample  # 

De8cri.pt  ion 

9163 

001-8.)  i  Drun 

9162 

001 -Bj,  Drun 

9160 

001 -W,  Drun 

9161 

001 -Bj ,  Drun 

9164 

002-8) ,  Dr  tie 

9165 

OO2-821  Drun 

9166 

002 *-8^ 9  Drum 

9183 

002-W) ,  Drun 

9168 

003-8) ,  Drum 

9171 

OO3-B21  ®rum 

9174 

003-02 .  ^rum 

9172 

Q03-8j,  Drum 

9173 

003-8^ ,  Drum 

9168 

004-B) ,  Drum 

9170 

OO4-B2 ,  Drum 

9167 

004- Bj ,  Drum 

9174 

004-W) ,  Drum 

9169 

005-W) ,  Drum 

9179 

006-8^ 9  Drum 

9180 

OO6-B2 ’  Drum 

9175 

007-B)  >  Drum 

9176 

007-B2»  ^rt,n 

9177 

007-Bjt  Drum 

9178 

007-B^i  Drum 

9179 

007-B4>  Drun 

9181 

008-B2>  Drun 

9182 

008-8) ,  Drum 
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Table  3-10 


SUMMARY  OF  SITE-SPECIFIC  FIELD  ACTIVITIES 


Area  No. 


Field  Activity 


001  14  aubsurface  soil  samples  from  4  borings 

1  boring  converted  to  a  monitoring  well 

2  groundwater  samples  collected  from  well 

4  surface  water  samples  from  lake 

5  sediment  samples  from  lake  and  drainages 

4  EP  toxicity/ ignitability  samples  from 

dr  named  drill  cuttings 

002  9,023  linear  feet  of  geophysical  survey  on 

D-3,  and  D-4, 

10  subsurface  soil  samples  from  4  borings 
1  boring  converted  to  a  monitoring  well 

2  groundwater  saaiples  from  well 

4  surface  water  samples  from  lake 

4  sediment  samples  from  lake 

4  EP  toxicity/ ignitability  samples  from 
drummed  drill  cuttings 

003  17  aii>aurface  soil  saaiples  from  4  borings 

3  EP  toxicity/ ignitability  samples  from 
dr  named  drill  cuttings 

Soil  gas  survey 

004  17,925  linear  feet  of  geophysical  survey 

13  subsurface  soil  samples  from  4  borings 
1  boring  converted  to  a  monitoring  well 

2  groundwater  samples  from  well 

4  EP  toxicity/ignitability  samples  from 
drimmed  drill  cuttings 

005  3  subsurface  samples  from  1  boring 

converted  to  a  monitoring  well 

3  groundwater  samples  from  well 

1  EP  toxicity/ignitability  sample  from 
drimmed  drill  cuttings 

006  8  aubsurface  soil  samples  from  2  borings 

2  sediment  samples  fro*  drainages 

2  EP  toxicity/ignitability  samples  from 
drimmed  drill  cuttings 

007  2,780  linear  feet  of  geophysical  survey 

13  subsurface  soil  samples  from  4  borings 

5  EP  toxicity/ignitability  samples  from 
drimmed  drill  cuttings 

008  3,250  linear  feet  of  geophysical  survey 

7  subsurface  soil  samples  from  2  borings 

5  grounowater  samples  from  5  wells 

2  EP  toxicity/ignitability  samples  from 
drummed  drill  cuttings 

009  22  subsurface  soil  samples  from  ten  borings 
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3.2.9  Laboratory  Program 

All  samples  were  split  in  the  field,  and  10  percent  of  the  split 
samples  were  submitted  to  USAFOEHL/SA  at  Brooks  Air  Force  Base,  Texas. 
Field  collection,  preservation,  packaging,  and  shipping  protocols  were 
followed  as  specified  in  the  Technical  Operations  Plan  (see  Appen¬ 
dix  N) . 

Copies  of  the  chain-of-custody  forms  for  the  samples  are  provided 
in  Appendix  G.  Information  on  detection  limits  for  the  analytical 
parameters  is  given  in  Table  1-2.  Additional  information  on  holdinq 
times  can  be  found  with  the  analytical  data  in  Appendix  H.  All  sam¬ 
ples  were  shipped  to  the  E  &  E  Analytical  Services  Center  or  to 
USAFOEHL/SA  by  Federal  Express.  Analytical  protocols  are  discussed  in 
Appendix  N. 

3.2.10  Variations  From  Description  of  Work 

During  the  execution  of  the  field  effort,  several  changes  from 
the  Description  of  Work  were  implemented  due  to  field  conditions  and 
findings.  Changes  were  implemented  after  discussion  with  and  concur¬ 
rence  of  OEHL .  A  summary  of  the  variations  follows: 

•  A  Void  ay  grout  was  used  for  the  grouting  of  the  annulus  space 
of  the  monitoring  wells  and  for  the  grouting  of  the  borings 

in  lieu  of  the  Portland  grout  called  for  in  the  Description  of 
Work.  The  Void  ay  grout  provides  a  more  competent  seal  and 
thus  greater  protection  from  potential  surface  contamination. 

•  In  lieu  of  new  55-gallon  drums,  as  called  for  in  the  Descrip¬ 
tion  of  Work,  reconditioned  drums  were  used.  Appendix  F  is  a 
letter  from  the  supplier  stating  the  prior  usage  and  cleanli¬ 
ness  of  the  drums  used. 

•  Several  soil  samples  could  not  be  retrieved  from  some  borings 
due  to  the  hardness  of  the  formation.  Samples  called  for  but 
not  collected  are  shown  in  Table  3-5.  Table  3-11  is  a  sunmary 
of  the  number  of  soil  and  water  samples  analyzed  for  each 
analyte  and  a  comparison  to  the  contracted  sample  numbers. 
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Table  3-1 1 


COMPARISON  OF  CONTRACTED  AM)  ANALYZED  SAMPLES 


Parameter 

Soil 

Water 

Contracted 

Analyzed 

Contracted 

Anal yzed 

Purgeable  Organics 

2041 

1911’2 

28 1 

40 1 

Pest  icides 

641 

371 

161 

161 

Base/Neut  ral/Ac id 

Extractable  Organics 

82 1 

452 

28 1 

22 

Oil  &  Grease 

140 

1142'3 

19 

224 

Petroleum  Hydrocarbons 

22 

IT2 

— 

— 

Phenols 

98 1 

275 

19 

231’4 

Total  Dissolved  Solids 

— 

— 

19 

16 

Arsenic 

29 

29 

— 

-- 

Cadmiun 

28 

25 

— 

— 

Chromium 

61 

54 

— 

-- 

Copper 

22 

22 

— 

— 

Lead 

61 

54 

— 

— 

Nickel 

28 

25 

— 

— 

Zinc 

28 

25 

-- 

-- 

Primary  Metals: 

Ant  imony 

15 

II5 

19 

214 

Beryllium 

15 

II3 

19 

214 

Cadmium 

15 

15 

19 

214 

Chromium 

15 

15 

19 

2 14 

Copper 

15 

15 

19 

214 

Lead 

15 

15 

19 

214 

Nickel 

15 

15 

19 

2 14 

Silver 

15 

II3 

19 

214 

Thai lium 

15 

II3 

19 

214 

Zinc 

15 

11 

19 

214 

EP  Toxicity 

39 

27 

— 

— 

Ignitability 

39 

27 

-- 

— 

%  Solids 

127 

118 

^Sample  numbers  include 

second  column  confirmation 

2 

Some  90 il  samples  Mere 

not  collected  as 

i  a  result  of  field  conditions, 

resulting  in  a  decrease 

in  number  of  samples  analyzed 

(see  Section  3.2,5  for 

discussion) 

3See  Section  3.2.10  for  discussion 
4 

Added  water  samples  from  Area  002  and  a  distilled  water  blank 
^Phenols  analysis  deleted  from  soil  sanples  on  which  BNA  also  analyzed 
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•  The  Description  of  Work  called  for  the  monitoring  wells  to  be 
a  maximum  of  175  feet  in  depth.  The  well  at  Area  005  was  com¬ 
pleted  to  133  feet  based  upon  the  interception  of  a  water 
producing  zone.  The  wells  at  Areas  002  and  004  were  180  and 
185  feet  deep,  respectively.  These  were  taken  below  the 
described  maximum  to  a  clay-confining  bed.  Adequate  drilling 
footage  was  available  as  a  result  of  the  Area  005  well  being 
only  133  feet  deep. 

•  The  well  at  Area  005  was  completed  flush  with  the  ground  as 
opposed  to  being  completed  above  grade.  Discussion  between 
the  Corps  of  Engineers,  the  building  contractor  (D.0.  Thompson 
Construction  Co.  -  Gerald  Emerson,  Foreman),  and  the  Base 
Civil  Engineering  Squadron  resulted  in  the  determination  to 
complete  the  well  flush  with  the  ground.  Although  this 
completion  method  presents  some  difficulty  in  maintaining 
adequate  well  protection,  the  alternative  was  to  postpone 
completion  of  the  well  until  the  completion  of  the  building 
construction. 

e  Two  additional  surface  water  samples  were  collected  from  Area 
002  to  further  characterize  the  lake  water.  These  samples 
were  added  as  replacement  for  some  of  the  soil  samples  which 
were  not  collected. 

•  Prior  to  sampling  of  the  groundwater  at  Area  005,  the  well, 
due  to  a  limited  well  capacity,  was  not  purged  at  least  three 
well  volumes.  Water  was  purged  until  the  capacity  was  inade¬ 
quate  to  continue. 

•  After  completion  of  fieldwork,  it  was  found  that  laboratory 
analysis  of  samples  for  primary  metals  (see  Table  1-1)  omitted 
four  of  the  10  metals  listed  in  the  contract.  The  metals 
omitted  were  arsenic,  beryllium,  silver,  and  thallium.  All 
samples  with  the  exception  of  four  (9005,  9006,  9029,  and 
9030),  from  the  first  round  of  sampling,  were  still  archived 
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at  the  laboratory.  All  samples  requiring  primary  metal s,  with 
the  exception  of  these  four,  were  re-analyzed  for  the  omitted 
metals.  The  four  samples  mentioned  had  been  discarded  since 
samples  are  retained  for  only  30  days  after  analysis.  QA/QC 
protocol  was  not  circumvented  since  the  recommended  holding 
time  for  primary  metals  analyses  was  not  exceeded.  Samples 
collected  during  the  second  round  of  sampling  were  analyzed 
for  the  complete  list  of  primary  metals.  The  four  metals 
omitted  in  the  first  round  of  sampling  were  found  to  be  not 
detected  in  the  second  round  analyses  results.  The  remaining 
metals  analyzed  from  the  two  rounds  were  in  close  agreement. 
Upon  discussion  with  OEHL,  it  was  therefore  decided  that  no 
re-collection  of  samples  for  analysis  of  the  four  metals  was 
required. 

«  Oil  and  grease  analysis  were  not  completed  on  three  soil 
samples,  as  required  in  the  contract,  from  boring  1  at  Area 
005.  This  omission  was  the  result  of  a  clerical  error. 

•  Two  samples  from  Area  006  (9047  and  9048)  had  phenol  analysis 
omitted.  All  remaining  soil  samples  from  Area  006  were  ana¬ 
lyzed  for  phenols.  However,  it  should  be  noted  that  the  GC 
analysis  of  the  soils  from  Area  006  showed  no  organic  contami¬ 
nants  from  related  fractions. 

•  USAFOEHL  requested  that  a  sample  of  the  distilled  water  used 
in  the  field  for  decontamination  purposes  be  submitted  for 
analysis.  The  analysis  included  the  complete  suite  of 
parameters  for  water  in  the  contract. 

•  Holding  times  on  four  petroleum  hydrocarbon  soil  samples, 
specifically  samples  9057,  9058,  9059,  and  9060,  from  boring  1 
at  Area  003  were  exceeded  by  one  day.  However,  the  oil  and 
grease  analysis  was  also  performed  on  these  samples.  Since 
oil  and  grease  had  been  analyzed  and  since  the  holding  time 
was  only  slightly  exceeded,  upon  discussion  with  USAFOEHL,  it 
was  decided  that  resampling  would  not  be  required. 
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•  Magnetometer  survey  conducted  at  Area  007  was  modified. 
Attempts  to  obtain  MAG  data  were  inconclusive.  After  several 
traverses  with  the  magnetometer,  no  variations  in  readings 
were  obtained,  therefore,  the  remainder  of  the  survey  was  dis¬ 
continued.  It  was  felt  that  information  obtained  during  the 
EM  survey  would  sufficiently  identify  potential  landfill 
areas. 

•  PAH  for  sample  9138  not  done  due  to  laboratory  oversight. 

•  The  holding  time  on  one  oil  and  grease  sediment  sample  (Sample 
9007,  South  Lake  Bottom,  Area  001)  was  exceeded  by  one  day. 

The  holding  time  for  oil  and  grease  is  for  water  samples 
specifically  and  is  used  only  as  a  self-imposed  guide  for  soil 
and  sediment  samples.  Therefore,  it  was  not  necessary  to 
resample  at  this  location. 

•  TDS  analyses  were  not  complete  on  two  groundwater  samples  from 
Area  005  (9088  and  9089)  due  to  a  laboratory  error. 
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4. 


RESULTS  AND  SIGNIFICANCE  OF  FINDINGS 


The  Phase  II  Stage  1  investigation  was  conducted  to  identify 
those  areas  on  Reese  AFB  where  contaminant  sources  and  migration 
exist.  A  total  of  nine  sites  were  investigated  (see  Figure  4-1,  back 
pocket).  The  investigation  included  collection  of  soil,  sediment,  and 
water  samples.  Geophysical  surveys  were  conducted  at  four  of  the 
areas.  Table  1-1  shows  the  analytical  parameters  for  each  area  for 
the  various  sample  matrices.  Results  of  the  geophysical  surveys  and 
the  laboratory  analysis  are  discussed  in  Section  4.1.  Significance  of 
the  findings  are  discussed  in  Section  4.2. 

4.1  RESULTS 

The  following  subsections  present  site-specific  discussions  of 
the  results  of  the  investigation.  The  tables  in  this  section  list 
numerical  values  for  the  analytical  parameters  only  when  the 
concentrations  exceeded  the  method  detection  limit.  All  values  listed 
in  the  tables  have  been  rounded  off  to  two  significant  figures. 
Complete  laboratory  reports  showing  all  analytical  data  are  presented 
in  Appendix  H. 

As  a  basis  of  comparison,  the  concentration  of  inorganic  com¬ 
pounds  in  water  has  been  compared  to  primary  and  secondary  drinking 
water  standards  to  determine  significant  concentration  levels.  The 
basis  for  comparison  of  organic  and  certain  heavy  metal  concentrations 
are  Maximum  Contaminant  Limits  (MCL)  and  Recommended  Maximum  Contami¬ 
nant  Limits  (RMCL)  as  set  forth  by  the  USEPA.  The  basis  for  the 
standards  and  criteria  are  discussed  in  Appendix  L.  MCLs  and  RMCLs 
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have  not  been  established  for  all  of  the  compounds  detected  at  Reese 
AF8.  Phthalate  esters  are  one  class  of  compounds  for  which  there  is 
no  MCLs  or  RMCLs .  The  criteria  used  as  a  basis  of  comparison  for 
phthalate  esters  are  EPA  Recommended  Water  Quality  Criteria  (Little 
1981).  It  should  be  stated,  however,  that  the  data  used  to  establish 
these  criteria  are  old  and  do  not  encompass  the  data  found  in  more 
recent  toxicological  literature  on  the  subject.  It  is  recommendeu 
that  these  criteria  be  re-evaluated  and  alternative  criteria,  reflect¬ 
ing  more  recent  data,  be  developed  for  future  studies  at  Reese  AFB. 
Standards  and  criteria  which  have  been  established  are  given  in  the 
analytical  results  tables  in  the  following  sections.  Some  inorganic 
background  water  quality  data  is  available.  These  data  show  generally 
high  fluoride  and  often  high  selenium  levels. 

In  presenting  results  of  soil  and  sediment  analyses  and  discLSs- 
ing  their  significance,  it  was  necessary  to  devise  some  means  of 
distinguishing  which  concentrations  merit  consideration,  since  there 
are  no  federal  or  state  standards  or  health  criteria  for  soils  and 
sediments . 

In  order  to  evaluate  concentrations  of  metals  which  are  in  most 
cases  natural  soil  and  sediment  constituents,  values  termed  as 
“threshold"  values  were  derived  by  examining  the  range  of  concentra¬ 
tions  present  in  the  soil  and  sediment  samples  analyzed.  The  sedimepf'’ 
and  soil  concentrations  designated  as  threshold  concentrations  are  not 
legal  standards  or  associated  with  health  criteria.  These  concentra¬ 
tions  serve  in  this  report  as  delimiters  to  allow  statistically  based 
differentiation  between  natural  concentrations  and  probable  contami¬ 
nant  concentrations.  No  background  samples  were  taken  at  the  base  to 
verify  the  threshold  values  used.  These  samples  should  be  taken  in 
future  investigative  work  to  adjust  for  local  conditions,  if  neces¬ 
sary. 

Several  metals,  namely  chromium,  copper,  lead,  and  zinc  were 
present  in  the  majority  of  soil  and  sediment  samples  at  detectable 
concentrations.  For  each  of  these  metals,  the  threshold  concentration 
was  calculated  to  be  the  arithmetic  mean  of  all  detectable  concentra¬ 
tions  plus  two  standard  deviations.  Concentrations  of  these  metals 
which  exceeded  the  threshold  values  were  denoted  as  anomalous  relative 
to  the  majority  of  values.  The  other  metals,  namely  arsenic,  cadmium, 


4-2 


and  nickel,  and  the  general  parameter  oil  and  grease,  were  not  detec¬ 
ted  in  the  majority  of  soil  and  sediment  samples.  In  the  case  of 
these  parameters,  threshold  concentrations  were  considered  to  be  the 
detection  limits  because  with  so  many  indeterminate  values,  mean  con¬ 
centrations  and  standard  deviations  of  these  parameters  could  not  be 
calculated.  Therefore,  any  detectable  concentrations  of  these  para¬ 
meters  were  noted  as  anomalous. 

Review  of  the  analytical  Quality  Assurance/Quality  Control  (QA/ 
QC)  data  shows  that  the  analytical  results  are  acceptable.  With  some 
minor  exceptions,  which  will  be  discussed  in  the  site-specific  sec¬ 
tions  below,  all  QA/QC  criteria  have  been  met. 

Organic  analysis  of  the  water  samples  collected  reveal  the  pres¬ 
ence  of  two  general  contaminant  groups,  volatile  solvents  and  phthal- 
ates.  The  presence  of  phthalates  may  be  anomalous,  since  solvents 
leach  phthalates  from  PVC  and  the  wells  installed  at  Reese  AFB  were 
cased  in  PVC.  Nine  of  the  14  groundwater  samples  collected  had  quan¬ 
tifiable  levels  of  toluene.  The  toluene  concentration  range  for  these 
nine  samples  was  0.47  ug/L  to  6.8  ug/l.  The  highest  concentration  of 
toluene  was  found  in  a  groundwater  sample  from  well  1  at  Area  002 
(Sewage  Lake).  Methylene  chloride,  a  typical  laboratory  contaminant, 
was  detected  in  both  the  groundwater  and  the  surface  water  samples.  A 
maximum  concentration  of  110  ug/L  of  methylene  chloride  was  detected 
in  a  surface  water  sample  from  Area  001  (Industrial  Waste  Lake);  how¬ 
ever,  the  concentration  does  not  exceed  the  existing  MCLs  or  RMCLs  for 
this  compound. 

The  range  of  quantifiable  oil  and  grease  concentrations  from  soil 
collected  from  the  borings  was  110  mg/kg  to  4,600  mg/kg.  Soils  col¬ 
lected  from  Area  009  had  the  highest  concentrations  of  oil  and  grease. 
The  range  of  quantifiable  oil  and  grease  concentrations  from  sediment 
samples  was  230  mg/kg  to  12,000  mg/kg.  An  oil  and  grease  concentra¬ 
tion  of  12,000  mg/kg  was  detected  in  a  sediment  sample  from  Area  001 
(Industrial  Waste  Lake). 

4.1.1  Area  001:  Industrial  Waste  Lake 

Fieldwork  Results 

The  determination  of  the  subsurface  geology  was  based  upon  the 
soils  collected  during  the  drilling  of  the  three  boreholes  and  the  one 


monitoring  well.  The  subsurface  materials  consist  principally  of 
tight  dry  clays  and  silts  overlying  caliche.  Some  thin  sand  layers 
were  penetrated.  The  depth  and  nature  of  the  caliche  is  variable, 
ranging  from  white  to  reddish  in  color.  The  depth  to  competent 
caliche  varied  from  20.6  feet  to  38  feet.  No  water  was  encountered 
above  the  caliche.  Materials  below  the  caliche  are  interbedded  silts, 
clays,  and  sands.  Details  of  the  materials  encountered  during  the 
drilling  are  reported  on  the  drill  logs  in  Appendix  D. 

The  groundwater  level  was  determined  from  monitoring  well  W-l. 

The  water  level  in  the  well,  as  measured  from  the  top  of  the  PVC  cas¬ 
ing,  was  103.08  feet  on  August  20,  1986  and  103.20  feet  on  September 
25,  1986.  During  development  and  purging  the  well  showed  good 
recharge.  During  purging  the  well  was  pumped  at  10  gallons  per 
minute. 


Analytical  Results 

A  summary  of  analytical  results  for  Area  001  is  presented  in 
Tables  4-1,  4-2,  and  4-3.  Table  4-1  compares  the  compounds  detected 
above  the  method  detection  limits  for  the  soil  samples  to  their 
respective  sample  locations.  Table  4-2  compares  the  compounds  detect¬ 
ed  above  the  method  detection  limits  for  the  sediment  samples  to  their 
respective  sample  locations.  Table  4-3  compares  the  compounds  detect¬ 
ed  above  the  method  detection  limits  for  the  water  samples  to  their 
respective  sample  locations. 

Fourteen  soil  samples  were  collected  and  analyzed.  Three  of  the 
14  samples  had  an  elevated  concentration  of  oil  and  grease.  The  oil 
and  grease  concentration  range  for  these  three  samples  was  110  mg/kg 
to  530  mg/kg.  Di-n-octyl  phthalate  was  detected  in  one  of  the  14  sam¬ 
ples  and  4-4-DDT  was  detected  in  one  of  the  samples.  Methylene 
chloride,  a  typical  laboratory  contaminant,  appeared  in  the  blanks  but 
was  not  detected  in  the  soils. 

Four  sediment  samples  and  one  duplicate  wer'e  collected  and 
analyzed.  One  of  the  five  samples  showed  no  evidence  of  contamina¬ 
tion.  Oil  and  grease  were  detected  in  the  remaining  four  samples. 

The  oil  and  grease  concentration  range  for  these  four  sediment  samples 
was  230  mg/kg  to  12,040  mg/kg.  The  purgeable  organics  1,1,1- 
trichloroethane,  tetrachloroethene,  trichloroethene,  and  total  xylenes 


O  O  LfN 

O  CM  CM  CM 


o  o  a  o 


3333333333333 


39933333333 


333i"'.  33i 


8  3  c  o  o  i/s  O 

o  O  o  <r  •  -z 
a  o  o  o  so  «-  cm 


2  2  2 


2  2  2  2 


3888Sr'.  ^  "J  *.  ®  ~  ~ 

00<tr^<f*^p^CM*A*-T-^CM 
CM  «—  t—  CM  «— 


i:  ?  :  x 

*  O  ©  4)  X 

*  i-  r.  c  © 

«  O  4J  QJ  £ 

©  0)  £ 

C  £  O  «**  -« 

aj  o  u  a;  >x 

o  o  £ 


>s 

u 

u 

■*•* 

_ 

-C 

4_J 

,-v 

c 

X 

£ 

o 

0) 

CD 

4-> 

c 

-O 

CD 

c 

u  © 

U 

1 

£ 

c 

CD 

© 

© 

CT  o 

r“ 

£ 

CM 

4-1 

CD 

u 

O 

o 

C 

© 

s  c 

u 

£ 

c 

3 

N 

N 

© 

<x  o 

4-* 

*•» 

0) 

a 

0) 

n 

C 

C 

u 

a  o 

a 

• 

© 

u 

•*4 

CD 

£ 

0) 

© 

>N 

ffi 

z 

a. 

u_ 

CD 

03 

a. 

o 

* 

4-7 


o 

a 

1 

i 

i 

i 

1 

1 

i 

1 

1 

1 

i 

CM  — J 

a 

1 

i 

i 

1 

1 

1 

i 

1 

1 

t 

C3 

i 

EPA 

RMC 

a 

CM 

CM 

a 

a 

' — - 

CM 

lA 

o 

r- 

a 

1 

1 

i 

i 

1 

a 

i 

1 

1 

1 

c  -J 

a 

t 

» 

» 

i 

> — . 

1 

O 

o 

i 

1 

t 

1 

o 

a.  u 

CM 

kA 

o 

ui  z 

‘  ** 

w 

o 

o 

•A 

CM 

c 

■a  o 

to 

o  — 

kA 

to 

3  <*»*•*  -j 

fA 

r- 

*A 

fA 

CM 

a 

4t 

to 

o 

4-i  a  e\ 

CM 

a 

o 

CM 

o 

CM 

o 

a 

J1  fl'H  gi 
Z^J  J  3 

o 

a 

o 

O 

a 

a 

a 

o 

a 

*— 

o 

o 

o 

a 

o 

4)  -w 

a 

. 

1 

• 

r-  sO 

n 

■a  u. 

3C  CO 

IS) 

c  © 

S  r- 

CD 

CM 

3  4J 

iT\  N  r- 

O' 

sO 

CM 

lA 

a 

o  to 

— «  CM  fA  O 

a 

3 

ON 

tA 

SO 

3 

3 

A. 

Ld 

u  X 

a}\mo' 

z 

*— 

O 

CM 

z 

o 

CM 

CM 

Z 

C 

CM 

3 

z 

L3 

X  O' 

c 

<c 

© 

—i 

u. 

© 

I4J 

a 

cn 

1 

3  U 

C  'O 

3C  CD 

r- 

8 

kA 

44 

< 

C  0) 

\®o 

O' 

CM 

<r 

o 

O 

CM 

3 

2  ■*”* 

-» o  <0  «- 

• 

ON 

a 

3 

3 

• 

3 

3 

3 

-T 

• 

2 

O  CD 

•HN^O 

K\ 

z 

a 

♦— 

A 

Z 

z 

c 

r*» 

3 

~ 

—j 

A  * 

©  \  r-  O' 

3:  cd 

'5 

as 

tn 

* 

3 

* 

sO 

©  U. 

CO 

XI 

2 

o  © 

©  \  kA  (Tv 

JCvO'OS 

O' 

r-* 

►A 

a 

© 

CD  44 

a 

3 

CO 

3 

3 

3 

lA 

3 

• 

s 

(*_  CD 

(0  3 

z 

K\ 

Z 

O' 

Z 

Z 

2 

Z 

©  • 

-J 

U.  x 

— 1  ^  <3  O' 

—  /— 

N 

3 

O' 

©  © 

5*‘ 

CO 

>  3 
©  © 

< 

2 

f*  • 

iu 

•«4 

* 

3  — * 

as 

CO 

* 

M3 

©2—4 

<x 

©  t- 

33 

v  ©  - 

44 

O  © 

©\  -3  CO 
-*  sO  so  3 

—  Z 

a: 

CD  44 

c 

sO 

CM 

w  * 

o 

u. 

5 

U-  CD 
t-  X 

co  cm  "s  a 

JN®  O' 

s 

r- 

NO 

CM 

? 

i 

3 

Z 

•A 

3 

2 

O' 

5 

z 

3  T. 

3 

O' 

uT  c  "c 

C/> 

LO 

©  —  C 

lA 

ra 

©  © 

©  C  -C 

>- 

3  x  a 

—1 

to 

44  c 

< 

to 

sO 

2  3  U 

Z 

®  u. 

CO 

©  ®  O 

< 

u  © 

#N^4 

3®oa 

u  u_ 

S  +j 

r* 

a  © 

w 

W  CD 

®  cm  o'  a 

a 

lA 

lA 

o 

3 

C.-4  © 

—J 

i 

1* 

JN'Cfff' 

M3 

3 

o 

NO 

A 

CM 

03 

o 

NO 

3 

Z 

NO 

3 

ON 

KS 

u~\ 

2 

z 

©  —4 

C  >  2. 

-4  ©  = 

< 

tr> 

c  w 

5  3  © 

OS 

C  r  u 

UI 

• 

■ 

* 

>0 

*4 

“©  C  © 

< 

0)  U 

ao 

"4 

u  a 

©\  CM  *A 

A 

C 

©  c  © 

CD  44 

^  so  ao  o 
«  cm  O'  a 

O' 

O' 

fA 

•M 

-4  U  CD 

to 

1  to-  CD 

CO 

(A 

CO 

o 

o 

C 

—4 

©  a.  3 

3  * 

— i\  >0  O' 
sO 

ON 

O 

3 

CM 

PA 

A 

O 

ND 

NO 

ON 

3 

CM 

HA 

a 

o 

c 

>  ^ 

©  3 

>■ 

to 

—  ©  u 

OS 

•-4 

44  —4 

44 

3  3 

z 

U 

©  E  3  . 

z 

•• 

© 

©  —  © 

••  « 

44 

C  -J  •—  — 

Si 

c  ••  o 

© 

2.  r-  U. 

O  •  2 

2  4-  3S  © 

o 

t-  C  lA  44 

•• 

Z  3 

"3 

2.  C  — 

© 

ffl  © 

—  C  u.  t- 

a 

o  n  <d 

r~ 

-—©(_} 

>» 

Q  ©  CD  "4 

© 

©  E  3 

->OJU. 

© 

•  44  ©  j£  >s 

© 

E 

©  -44  44  *44 

—1 

• 

•  ©EC  C  — 

© 

© 

-J  —  0  — 

© 

£ 

> 

\  2-J  CJ  ©  © 

8 

© 

44 

£L 

© 

5  c 

F  S  *4  E  ’S.CZ 

to 

<-4 

a 

4-1 

©  © 

w  c  2  5 

3 

© 

8 

© 

© 

> 

C  ®  S  CD  Ui 

44 

C 

£ 

£ 

3  ■- 

—  ©  c  —  ©  © 

© 

<0 

c 

4-* 

>> 

© 

©  O' 

44  ■—  X 

o 

3 

u 

© 

© 

x: 

X 

XT 

to 

A4 

C  w  E  ®  3  © 

U 

44 

o 

c 

a. 

© 

44 

© 

O  3 

0  O  ©  S  TO  3E 

o 

© 

4-* 

© 

C. 

£ 

© 

©  u. 

—* 

5 

r 

© 

«c 

--4 

O- 

© 

44  © 

44  ^4  c  3  3 

r 

u 

o 

o 

*4 

>. 

r-4 

© 

©  3 

TO  a  C  ®  E  TO 

o 

o 

h 

© 

M 

>s 

*-4 

U 

3  C 

u.  2  LJ  3  0-2 

ft* 

•*4 

iH 

© 

O 

o 

c 

£ 

>s 

C 

C> 

© 

44  3  C  u  C 

© 

u 

£ 

c 

!—* 

ttf 

© 

44 

44 

o 

44  44 

C  £©**-© 

44 

£ 

►— 

u 

« 

3 

o 

X3 

© 

3 

•H 

w 

? 

O  © 

«U3£  S 

£ 

C 

1 

■4* 

© 

1 

X) 

JZ 

Z 

OOS  E  ©  E 

s 

© 

4— 

a 

>* 

a 

r 

—4 

CM 

i 

*4 

o 

© 

% 

to 

C  V.  —  O  3  O 

© 

3 

• 

i 

3 

u 

u 

>N 

C 

© 

c 

to 

O 

O  C  X  U  —•  O 

u 

■*4 

© 

1 

© 

to 

© 

c 

LJ  3  TO  ©  TO  © 

© 

O 

•k 

© 

© 

Ui 

3 

5 

-C 

•«4 

3 

© 

-•4 

ON 

*  *  Z  as  :>  2: 

£ 

t— 

23 

CO 

3 

0- 

o 

-SI 

•  <—  CM  *A 

4-8 


were  detected  in  two  of  the  five  samples.  The  maximum  concentrations 
of  1,1,1-trichloroethane,  tetrachloroethene,  trichloroethene,  and 
total  xylenes  were  1,400  mg/kg,  13,000  mg/kg,  1,400  mg/kg,  and  31,000 
mg/kg,  respectively.  The  PNA  bis(2-ethyl  hexyl )phthal ate  was  detected 
in  three  of  the  five  samples.  The  maximum  concentration  was  5.3 
mg/kg.  The  PNA  naphthalene  was  detected  in  two  of  the  five  samples. 
The  maximum  concentration  of  naphthalene  was  7.1  mg/kg.  The  PNAs 
phenanthrene,  flouranthrene,  benzo(b)f louranthrene,  benzo( a)anthra- 
cane,  chrysene,  and  pyrene  were  detected  in  one  sample. 

The  results  from  sediment  samples  9001  and  9002  (the  duplicate 
sample  for  9001)  may  be  anomalous.  Sample  9002  exhibited  a  matrix 
effect  during  the  base/neutral  extraction.  Repeated  re-extraction 
failed  to  eliminate  this  effect.  The  variance  of  the  analysis  values 
for  these  two  samples  may  be  caused  by  the  nonhomogeneity  of  the 
sample  matrix. 

Two  surface  water  samples  and  two  duplicates  were  collected  and 
analyzed.  The  purgeable  organics,  1,1,1-trichloroethane,  methylene 
chloride,  and  tetrachloroethene  were  detected  in  all  four  samples. 

The  1,1,1-trichloroethane  concentration  range  was  0.57  ug/L  to  7.1 
ug/L.  The  methylene  chloride  concentration  range  was  25  ug/l  to  110 

ug/L.  The  tetrachloroethene  concentration  range  was  1.7  ug/l  to  15 

ug/L.  Trichloroethene  was  detected  in  two  of  the  four  samples.  The 
maximum  trichloroethene  concentration  was  0.59  ug/L.  All  four  of  the 
samples  had  an  elevated  concentration  of  oil  and  grease.  The  oil  and 
grease  concentration  range  of  these  four  samples  was  1.2  mg/L  to  3.5 

mg/L.  Duplicate  samples  of  surface  water  were  collected  during  each 

round  of  sampling.  Agreement  between  duplicate  analyses  was  good. 

Two  groundwater  samples  were  collected  and  analyzed.  Trichloro¬ 
ethene,  bis(2-ethyl  hexyl )phthalate,  lead,  and  oil  and  grease  were 
detected  in  both  samples.  The  maximum  concentrations  of  trichloro¬ 
ethene,  bis  (2-ethyl  hexyl )phthal ate,  lead,  and  oil  and  grease  were 
0.27  ug/L,  57  ug/L,  0.007  mg/L,  and  0.5  mg/L*  respecti vely.  Toluene, 
butyl  benzyl  phthalate,  and  zinc  were  detected  in  sample  9010  only. 
Methylene  chloride,  1,1,1-trichloroethane,  1-1-dichloroethane,  and 
di-n-butyl  phthalate  were  found  in  sample  9011  only. 


4.1.2  Area  002:  Sewage  Lake  (Including  Landfills  0-3,  D-4, 
and  0-5,  and  Inactive  Fire  Training  Area  FT-3) 

Fieldwork  Results 

Geophysical  surveys  were  conducted  on  Landfills  D-3  and  D-4  to 
assist  in  defining  the  landfill  perimeter  and  the  location  of  borings. 
Both  magnetometer  and  EM  surveys  were  performed.  Data  derived  from 
these  surveys  are  presented  in  Appendix  H.  Figure  4-2  (back  pocket) 
shows  the  location  of  the  geophysical  survey  for  each  site  investi¬ 
gated  as  part  of  the  IRP.  Upon  completion  of  the  surveys,  data  were 
interpreted  and  borings  located;  borings  were  to  be  located  between 
the  landfills  and  the  lake.  Geophysical  data  were  plotted  and  con¬ 
toured  for  presentation  using  Golden  Graphics  System  designated  for 
the  IBM  Personal  Computer  (Golden  Software,  1984).  Review  of  a  1950 
aerial  photograph  showed  the  existence  of  a  north-south  trending 
in  the  area  of  D-3.  The  geophysical  survey  was  designed  to  investi¬ 
gate  the  approximate  area  of  the  trench  and  adjacent  area.  Figures 
4-3  and  4-4  show  the  plots  of  the  magnetometer  and  EM  data  respec¬ 
tively.  (For  all  magnetometer  and  EM  maps,  see  Figure  4-2,  back 
pocket,  for  survey  plot  location.)  The  magnetometer  data  shows  two 
areas  of  magnetic  anomalies  with  north-south  orientations.  These 
areas  are  present  but  not  as  clearly  defined  in  the  EM  data.  The  EM 
data  shows  a  broader  distribution  of  the  area  than  the  magnetometer 
data.  Based  upon  these  data,  the  well  at  Area  002  was  located  between 
the  lake  and  the  southern  limit  of  Landfill  D-3. 

Aerial  photographs  from  1950  through  1955  showed  the  areas  of 
D-4,  D-5,  and  FT-3  at  one  time  overlapped.  To  adequately  locate  the 
perimeter  of  D-4,  magnetometer  and  EM  surveys  were  conducted.  Figures 
4-5  and  4-6  show  the  magnetometer  and  EM  data,  respectively.  The  mag¬ 
netometer  data  shows  three  areas  of  high  ferromagnetic  interference 
suggesting  buried  materials.  The  areas  along  the  eastern  perimeter  of 
the  survey  are  the  result  of  surface  materials  stored  at  the  Civil 
Engineering  storage  area.  The  EM  data  is  more  scattered  but  essen¬ 
tially  corresponds  to  the  areas  of  anomaly  in  the  magnetometer  data. 
Based  upon  the  geophysical  survey,  the  northernmost  area  of  the  survey 
appears  essentially  clean.  The  borings  were  located  based  upon  the 
surveys  between  the  landfill  and  the  lake. 


4-10 


D3  MAG 


APPROXIMATE  SCALE:  1"  -  42  FEET  . 

SURVEY  DATE:  27  JUNE  ISM 

Figure  4—3  AREA 002  (EAST  LANDFILL  D-3):  MAGNETOMETER  SURVEY  PLOT 
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Figure  4—5  AREA  002  (NORTH  LANDFILL  D-4):  MAGNETOMETER 
SURVEY  PLOT 
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APPROXIMATE  SCALE:  1"  »  71  FEET 
SURVEY  DATE:  30  JUNE  1986 

Figure 4-6  AREA  002  (NORTH  LANDFILL  D-4):  EM  SURVEY  PLOT 
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The  determination  of  the  subsurface  geology  was  based  upon  the 
soils  collected  during  the  drilling  of  the  three  boreholes  and  the  one 
monitoring  well.  Subsurface  materials  consist  mainly  of  tight  dry 
silts  to  a  depth  of  about  20  feet.  Boring  1,  caliche  was  encountered 
at  20.4  feet.  In  Boring  2  and  3,  sandy  silts  were  encountered  at  20.5 
feet.  These  silty  sands  were  tight  and  dry  and  precluded  further 
drilling  with  the  auger.  W-l  encountered  some  gravels  intermixed  with 
the  silts  from  20  feet  to  the  top  of  the  caliche,  which  was  at  38 
feet.  Below  the  caliche,  based  upon  materials  encountered  in  W-l,  are 
interbedded  silts,  clays  and  sands.  No  water  was  encountered  in  B-l, 
B-2,  or  B-3.  Water  was  encountered  in  W-l  at  a  depth  of  about  100 
feet.  Details  of  the  materials  encountered  are  presented  in  Appendix 
D. 

The  groundwater  level  was  determined  from  monitoring  well  Wl. 
Water  levels  were  measured,  below  the  top  of  the  PVC  casing,  as  97.67 
feet  on  August  20,  1986,  and  95.0  feet  on  September  25,  1986.  The 
well  showed  good  recharge  and  capacity  during  development  and  purging. 
During  purging  the  well  was  pumped  at  12  gallons  per  minute. 


Analytical  Results 

A  summary  of  analytical  results  for  Area  002  is  presented  in  Tab¬ 
les  4-4,  4-5,  and  4-6.  Table  4-4  compares  the  compounds  detected 
above  the  method  detection  limits  for  the  soil  samples  to  their 
respective  sample  locations.  Table  4-5  compares  the  compounds  detect¬ 
ed  above  the  method  detection  limits  for  the  sediment  samples  to  their 
respective  sample  locations.  Table  4-6  compares  the  compounds  detect¬ 
ed  above  the  method  detection  limits  for  the  water  samples  to  their 
respective  sample  locations. 

Methylene  chloride,  a  typical  laboratory  contaminant,  was  detect¬ 
ed  in  the  blank  sample  for  purgeable  organics.  The  concentration  of 
methylene  chloride  reported  in  the  samples  have  been  adjusted  to 
reflect  the  blank  contamination  levels. 

Oil  and  grease  was  present  in  three  of  the  ten  samples.  The  con¬ 
centration  range  of  oil  and  grease  from  the  soil  samples  was  NO  to  200 
mg/kg. 

Sediments  collected  from  the  low  flow  area  at  the  Polishing  Lake 
Discharge  showed  the  presence  of  ODD  and  DDT  at  3.1  and  2.4  mg/kg, 
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respectively.  Oil  and  grease  was  determined  at  a  concentration  of 
1,100  mg/kg  from  this  same  sample. 

Chlorpyrifos  and  malathion  were  detected  but  below  quantification 
level  in  the  lakewater  samples  collected  at  the  pump  discharge  area 
and  the  Polishing  Lake  Oischarge.  A  toluene  concentration  of  1.5  ug/L 
was  detected  at  the  Polishing  Lake  Discharge.  A  1,4-dichlorobenzene 
concentration  of  1.1  ug/L  was  detected  at  the  Pump  Inlet. 

Toluene  was  found  in  the  groundwater  samples  from  each  of  the  two 
sampling  efforts.  Concentrations  of  6.8  ug/L  and  0.47  ug/L  were 
reported.  Phthalates  were  also  detected  in  each  of  the  groundwater 
samples.  8i s( 2-ethyl  hexyl )phthal ate  and  di-n-butyl  phthalate  were 
detected  in  the  groundwater. 

Oil  and  grease  was  detected  in  both  the  surface  water  and  the 
groundwater  samples.  The  oil  and  grease  concentration  range  for 
surface  water  samples  was  1.3  mg/L  to  2.1  mg/L.  The  oil  and  grease 
concentration  range  for  groundwater  samples  was  0.6  mg/L  to  0.8  mg/L. 

Inorganic  compounds  were  reported  for  sediment  samples,  but  at 
levels  not  exceeding  the  threshold  concentration. 

4.1.3  Area  003:  POL  Storage  Area 

Fieldwork  Results 

The  soil  gas  survey  conducted  to  check  for  soil  contamination  by 
volatile  compounds  failed  to  show  the  presence  of  any  volatile  com¬ 
pounds.  No  readings  were  detected  on  the  OVA  in  any  of  the  24  sam¬ 
pling  points.  Volatile  compounds  were  detected  by  the  OVA  in  the 
ambient  air  during  the  soil  gas  survey.  The  probable  causes  for  these 
readings  were  the  presence  of  a  fuel  truck  which  was  leaking  fuel 
within  the  POL  area  and  the  presence  of  jet  exhaust  from  the  jet 
engine  test  cell  area. 

Four  borings  were  drilled  at  Area  003  (see  Figure  4-1,  back 
pocket)  to  define  subsurface  characteristics  and  .to  check  for  vertical 
migration  of  potential  contamination.  Borings  penetrated  from  19.0 
feet  to  a  maximum  of  28.5  feet.  No  water  was  encountered  in  any  of 
the  borings. 
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Analytical  Results 

A  summary  of  analytical  results  for  Area  003  is  presented  in 
Table  4-7.  Table  4-7  compares  the  compounds  detected  above  method 
detection  limits  for  the  soil  samples  to  their  respective  sample 
locations. 

Soil  samples  collected  from  boreholes  Bl,  B2,  B3,  and  B4  showed 
the  presence  of  chromium  and  lead.  All  soil  samples  had  concentra¬ 
tions  of  chromium  above  method  detection  limits.  Eight  of  the  17  soil 
samples  had  lead  concentrations  above  method  detection  limits.  No 
vertical  concentration  distribution  trend  for  either  chromium  or  lead 
was  determined  based  on  the  data. 

Oil  and  grease  was  detected  in  three  of  the  17  soil  samples  col¬ 
lected.  Samples  from  boreholes  B2,  B3,  and  B4  showed  the  presence  of 
oil  and  grease.  The  positive  samples  all  came  from  different  depths. 
The  maximum  concentration  of  oil  and  grease  (230  mg/kg)  came  from  a 
soil  sample  from  borehole  B3. 

Two  soil  samples,  both  collected  from  borehole  Bl,  showed  the 
presence  of  petroleum  hydrocarbons.  The  maximum  petroleum  hydrocarbon 
concentration  was  110  mg/kg. 

4.1.4  Area  004:  Southwest  Landfill  D-l 

Fieldwork  Results 

Magnetometer  and  EM  surveys  were  conducted  across  Area  004  to 
define  the  perimeter  of  the  landfill  so  that  the  borings  could  be 
located  adjacent  to,  but  not  within,  the  landfill  and  to  attempt  to 
define  the  location  of  the  trenches  known  to  be  present  in  the  land¬ 
fill.  Figure  4-2  (back  pocket)  shows  the  areas  of  geophysical  invest¬ 
igation.  Figures  4-7  and  4-8  show  the  magnetometer  and  EM  data  plots. 
Both  plots  show  the  triangular  shape  of  the  landfill  area.  Neither 
plot,  however,  defines  the  location  or  configuration  of  the  disposal 
trenches. 

The  plot  of  the  magnetometer  data  shows  that  the  area  of  buried 
ferromagnetic  materials  is  essentially  confined  to  the  southern  end  of 
the  landfill  with  the  exception  of  a  small  area  to  the  north.  The  EM 
data  corraborate  this  and  show  a  conductive  zone  potentially  to  the 
southwest  of  the  landfill  proper. 
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Figure  4-8  AREA  004  (SOUTHWEST  LANDFILL  D  1):  EM  SURVEY  PLOT 


Based  upon  the  geophysical  data,  the  borings  were  located  as 
close  as  possible  to  the  landfill  itself.  The  monitoring  well  was 
located  in  the  the  southwestern  corner  of  the  landfill  adjacent  to  the 
area  of  magnetic  and  conductivity  anomaly.  Figure  4-1  (back  pocket) 
shows  the  location  of  the  borings  and  the  monitoring  well. 

The  determination  of  the  subsurface  geology  was  based  upon  the 
soils  collected  during  the  drilling  of  the  three  boreholes  and  the  one 
monitoring  well.  The  subsurface  materials  are  dry  tight  silts  to  a 
depth  of  about  30  feet.  Caliche  was  encountered  at  about  30  feet.  No 
water  was  encountered  above  the  caliche.  Based  on  the  deep  boring, 
the  materials  beneath  the  caliche  are  interbedded  silts,  clays,  and 
sands.  Details  of  the  materials  encountered  are  presented  in  Appendix 
D. 

The  groundwater  level  was  determined  from  monitoring  well  Wl. 
Water  levels  in  the  well,  as  measured  below  the  top  of  the  PVC  casing, 
were  129.19  feet  on  August  20,  1986  and  128.9  feet  on  September  25, 
1986. 

Analytical  Results 

A  summary  of  analytical  results  for  Area  004  is  presented  in 
Tables  4-8  and  4-9.  Table  4-8  compares  the  compounds  detected  above 
method  detection  limits  for  the  soil  samples  to  their  respective 
sample  locations.  Table  4-9  compares  the  compounds  detected  above 
method  detection  limits  for  the  water  samples  to  their  respective 
sample  locations. 

All  of  the  soil  samples  were  found  to  contain  zinc,  but  none  of 
the  concentrations  was  in  excess  of  the  threshold  value.  Chromium 
concentrations  ranged  from  ND  to  a  maximum  of  14  mg/kg.  Copper  was 
found  in  10  of  the  borings  at  concentrations  of  2.4  to  8.5  mg/kg. 

Lead  was  found  in  4  of  the  borings  at  concentrations  above  the  method 
detection  limit.  Nickel  was  found  in  1  boring  at  a  concentration  of 
13  mg/kg.  No  organic  compounds  were  detected  in  the  soil  samples. 

Groundwater  analysis  showed  the  presence  of  organic  solvents  and 
phthalates  in  each  of  the  monitoring  well  samples.  Toluene  and  tri- 
chloroethene  were  detected  in  both  samples.  Second  round  sample  con¬ 
firmed  the  presence  of  contamination.  Toluene  concentrations  were  3.2 
ug/L  and  0.88  ug/L,  below  the  current  proposed  RMCL.  Trichloroethene 
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Table  4-8  (Cont 
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ND  -  Not  detected  above  method  detection  limits. 

*QA/()C  duplicate  samples. 

*#The  concentration  above  which  a  sample's  concentration  can  be  considered 
contaminant  (see  Section  4.1). 


SUMMARY  IT  WAFER  SAMPLE  ANALYSES  FOR  AREA  U04  (SOUTHWEST  LANDFILL,  D-1) 
(all  units  in  uy/L  unless  noted  otherwise) 
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levels  shown  without  parentheses) . 
'Recommended  Water  Uuality  Criteria. 


concentrations  were  41  ug/L  and  24  ug/L,  which  is  above  the  current 
proposed  RMCL.  Diethyl phthal ate,  di-n-butyl  phthal  ate,  and  bis 
(2-ethyi  hexyl ) phthai ate  were  detected  in  the  groundwater  samples.  A 
bi s(2-ethyl hexyl ) phthal ate  concentration  of  80  ug/L  was  detected  in  a 
groundwater  sample  from  the  first  round  of  sampling.  It  was  not 
detected  above  method  detection  limits  during  the  second  round  of 
sampling.  None  of  the  phthal  ate  levels  was  above  the  EPA  Recommended 
Water  Quality  Criteria. 

Inorganics  reported  for  the  groundwater  samples  were  below  the 
existing  drinking  water  standards  or  EPA  criteria. 

4.1.5  Area  005:  Civil  Engineering  Paint  Trench 

Fieldwork  Results 

The  determination  of  the  subsurface  geology  was  based  upon  the 
soils  collected  during  the  drilling  of  the  monitoring  well.  The  sub¬ 
surface  materials  consist  of  a  mix  of  dry  silts,  clays,  and  caliche 
fragments  to  a  depth  of  33  feet.  At  33  feet  the  caliche  was  inter¬ 
cepted.  Below  the  caliche  to  the  total  depth  of  the  well,  the  mate¬ 
rials  were  interbedded  silts,  clays,  and  sands.  The  water  table  in 
the  area  was  at  116  feet  below  the  top  of  the  well  casing.  Details  of 
the  materials  encountered  are  presented  in  Appendix  D. 

Analytical  Results 

A  summary  of  analytical  results  for  Area  005  is  presented  in 
Tables  4-10  and  4-11.  Table  4-10  compares  the  compounds  detected 
above  method  detection  limits  for  the  soil  samples  to  their  respective 
sample  locations.  Table  4-11  compares  the  compounds  detected  above 
method  detection  limits  for  the  water  samples  to  their  respective 
sample  locations. 

Organic  and  inorganic  analysis  for  the  subsurface  soils  reported 
no  organic  compounds  above  detection  limits.  Chromiun  was  detected  in 
one  of  the  three  samples  at  a  concentration  of  10  mg/kg.  Lead  was 
found  in  one  of  the  three  samples  at  a  concentration  of  7.2  mg/kg. 

Zinc  was  found  in  all  three  samples.  The  zinc  concentration  range  was 
10  mg/ kg  to  21  mg/ kg. 
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Table  4-10 


SUMMARY  OF  SOIL  SAMPLES  ANALYSES  FOR  AREA  005 
(CIVIL  ENGINEERING  PAINT  SHOP  TRENCH,  SI-4) 

(all  units  in  rog/kg  dry  weight) 


Locat ion: 

Mell 

Mell 

Mell 

Ml 

Ml 

Ml 

3 1 

15' 

30' 

Method 
Detect  ion 

Lab  No.: 

6055 

6056 

6057 

Threshold 

Limit 

Parameter 

Field  No. : 

9090 

9091 

9092 

Concentration* 

(mg/kg) 

Chromium 

NO 

10 

M3 

31.5 

5 

Lead 

ND 

7.2 

NO 

46.0 

5 

Zinc 

12 

21 

10 

50.7 

4 

NO  -  Not  detected  above  method  detection  limits 

•The  concentration  above  which  a  sample's  concentration  can  be  considered 
contaminant  (see  Section  4.1). 
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Table  4-11 
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Groundwater  analysis  for  the  duplicate  samples  from  the  first 
round  of  sampling  (samples  9088  and  9089)  showed  two  organic  solvents 
and  one  phthalate.  Toluene  was  reported  at  1.7  ug/L  and  2.2  ug/L, 
respectively.  Both  toluene  values  were  substantially  below  ERA  MCLs 
or  RMCLs.  Methylene  chloride  concentrations  from  first  round  samples 
9088  and  9089  were  4  mg/L  and  6.6  mg/L,  respectively.  The  values  for 
methylene  chloride  may  be  considered  laboratory  contaminants.  No  EPA 
standards  exist  for  this  compound.  Di-n-butyl  phthalate  was  reported 
at  10  and  24  ug/L.  Toluene  (1.2  ug/L)  and  di-n-butyl  phthalate  (13 
ug/L)  were  also  found  in  the  second  round  sample  (Sample  9140).  Oil 
and  grease  was  detected  in  groundwater  samples  from  both  rounds  of 
sampling.  The  oil  and  grease  concentration  range  of  the  groundwater 
samples  was  1.3  mg/L  to  3.4  mg/L. 

4.1.6  Area  006:  Active  Fire  Training  Area  (FT-1)  Including  the 
Drainage  Impoundment  (SI-3) 

F ieldwork  Results 

Based  upon  two  borings  drilled  at  Area  006  (see  Figure  4-1),  sub¬ 
surface  materials  are  tight,  dry  silt  to  a  depth  of  at  least  23  to  26 
feet.  No  water  was  found  in  either  boring.  Details  of  materials 
encountered  are  shown  in  Appendix  D. 

Analytical  Results 

A  summary  of  the  analytical  results  for  Area  006  is  presented  in 
Tables  4-12  and  4-13.  Table  4-12  compares  the  compounds  detected 
above  method  detection  limits  for  the  soil  samples  to  their  respective 
sample  locations.  Table  4-13  compares  the  compounds  detected  above 
method  detection  limits  for  the  sediment  samples  to  their  respective 
sample  locations. 

Lead  was  detected  in  four  of  the  eight  samoles  collected  from  the 
two  borings  at  this  site.  Lead  levels  for  the  four  samples  ranged 
from  5.6  to  7.2  mg/kg.  Chromium  was  found  in  six  out  of  the  eight 
samples.  A  wide  range  of  concentrations  was  reported  (8.1  to  72 
mg/kg)  with  two  samples  (9051  and  9052)  reporting  levels  in  excess  of 
the  threshold  value.  Oil  and  grease  was  found  above  the  detection 
limit  in  three  of  the  samples  at  a  range  of  160  to  190  mg/kg. 
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SUMMARY  Of  SOIL  SAMPLE  ANALYSES  FO:i  AREA  006 
(ACTIVE  FIRE  TRAINING  AREA,  FT-1) 
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ND  -  Not  detected  above  method  detection  limit 
•QA/QC  duplicate  samples 

••The  concentration  above  which  a  sample's  concentration  can  be  considered  a  contaminant  (see  Section  4.1) 


Table  4-13 


SUMMARY  (F  SEDIMENT  SAMPLE  ANALYSES  FOR  AREA  006 
(DRAINAGE  1MP01M0MENT,  SI -3) 

(all  units  in  ag/hg  dry  Height) 


Paraawter 

Location: 

Lab  No.: 

Field  No.: 

Snap 

Outlet 

4980 

9047 

Natural 

Depression 

4981 

9048 

Threshold 

Concentration* 

Method 
Detection 
Limit 
( iag/  kg) 

Oil  and  grease 

250 

ND 

— 

100 

Chromiua 

18 

17 

31.5 

5 

Lead 

16 

13 

46.0 

10 

ND  -  Not  detected 

Miove  Method 

detection 

l  units 

•The  concentration  rf>ove  rfiich  a  sample's  concentration  can  be  rorsidered  a 
con  tea  in  ant  (see  Section  4.1). 
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No  organic  compound  in  excess  of  detection  limits  was  reported 
for  any  subsurface  soil  sample. 

Lead  and  chromium  were  reported  for  both  of  the  sediment  samples. 
Sample  9047  (sump  outlet)  had  a  lead  concentration  of  16  mg/kg  and  a 
chromium  concentration  of  18  mg/kg  while  Sample  9048  (natural  depres¬ 
sion)  had  13  mg/kg  and  17  mg/kg,  respectively.  Oil  and  grease  was 
reported  for  Sample  9047  at  250  mg/kg. 

4.1.7  Area  007:  Northwest  Landfi 11/Rubble  Area  (D-ll) 

Fieldwork  Results 

An  EM  survey  was  conducted  at  Area  007  to  attempt  to  ascertain 
the  landfill  perimeter  (see  Figure  4-2).  Surface  debris,  mostly  con¬ 
crete,  was  observed  over  most  of  the  landfill  area.  Attempts  were 
made  to  run  magnetometry  but  no  significant  variation  in  magnetic 
intensity  could  be  defined.  No  good  definition  of  the  landfill  peri¬ 
meter  was  found  using  the  EM.  A  plot  of  the  EM  data  is  found  on 
Figure  4-9.  Based  on  the  limited  EM  data  and  the  scatter  of  surface 
debris,  four  borings  were  located  around  the  perimeter  of  the  sus¬ 
pected  landfill  area  (see  Figure  4-1,  back  pocket). 

The  determination  of  the  subsurface  geology  was  based  upon  the 
soils  collected  during  the  drilling  of  the  four  boreholes.  The  sub¬ 
surface  materials  at  this  site  consist  primarily  of  dry  tight  silts. 
One  boring  (B-l)  reached  refusal  at  18.5  feet.  Two  borings  (B-2  and 
B-3)  were  terminated  at  31.5  feet.  None  of  these  borings  intercepted 
the  caliche.  B-4  showed  some  gravel  and  sand  from  20.4  to  28.0  feet, 
where  the  caliche  was  intercepted.  No  water  was  encountered  in  any  of 
the  borings.  Details  of  the  materials  encountered  are  shown  in 
Appendix  D. 

Analytical  Results 

A  summary  of  the  analytical  results  for  Area  007  is  presented  in 
Table  4-14.  Table  4-14  compares  the  compounds  detected  above  method 
detection  limits  for  the  soil  samples  to  their  respective  sample  loca¬ 
tions. 

No  inorganics  were  reported  above  method  detection  limits. 


recycled  paper 
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Figure  4-9  AREA  007  (NORTHWEST  LANDFILL  /  RUBBLE  AREA  D-11):  EM  SURVEY  PLOT 
(See  Figure  4—2,  beck  pocket,  for  survey  plot  location) 
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Table  4-14 
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On  and  grease  were  the  only  reported  organic  analysis  with 
results  in  excess  of  method  detection  limits.  Oil  and  grease  was 
reported  for  four  of  the  13  samples  collected  at  the  site.  Oil  and 
grease  levels  were  less  than  200  mg/kg  in  three  samples.  Sample  9102 
had  an  oil  and  grease  concentration  of  1,500  mg/kg. 

4.1.8  Area  008:  Hurlwood  Acquisition  and  Landfill  D-7 

Fieldwork  Results 

Review  of  a  1977  aerial  photo  showed  a  single  north-south  trend¬ 
ing  trench  in  the  area  of  Area  008.  Magnetometer  and  EM  surveys  were 
conducted  here  in  order  to  define  the  landfill  boundaries  and  to  allow 
appropriate  location  of  borings  (see  Figure  4-2).  Figures  4-10  and 
4-11  show  the  magnetometer  and  EM  data  plots  respectively.  The  magne¬ 
tometer  data  indicate  magnetic  anomalies  oriented  east-west  parallel 
to  the  railroad.  The  EM  data  shows  some  east-west  variation  in  con¬ 
ductivity  in  the  eastern  end  of  the  survey  area. 

Based  upon  the  geophysical  results,  two  borings  were  located  at 
the  ends  of  the  anomaly  areas  (see  Figure  4-1). 

The  determination  of  the  subsurface  geology  was  based  upon  the 
soils  collected  during  the  drilling  of  the  two  boreholes.  The  subsur¬ 
face  materials  consist  primarily  of  greenish,  very  tight  dry  clays  to 
a  depth  of  25.5  feet  at  B-l.  This  was  the  only  boring  of  the  entire 
investigation  which  encountered  clays  of  this  coloration.  B-2  showed 
dry,  tight,  reddish-brown  silts  to  a  depth  of  18.3  feet.  No  water  was 
encountered  in  either  boring. 

Analytical  Results 

A  summary  of  analytical  results  for  Area  008  is  presented  in 
Tables  4-15  and  4-16.  Table  4-15  compares  the  compounds  detected 
above  method  detection  limits  for  the  soil  samples  to  their  respective 
sample  locations.  Table  4-16  compares  the  compounds  detected  above 
method  detection  limits  for  the  water  samples  to  their  respective 
sample  locations. 

Soils  analysis  indicated  no  organic  compounds  in  excess  of  method 
detection  1 imits. 
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APPROXIMATE  SCALE:  1"  •  «  FEET 
SURVEY  DATE:  27  JUNE  IMS 


HURLWOOD  EM  STUDY 

APFROXIMATE  SCALE.  V  ■  «  FEET 
SURVEY  DATE:  27  JUNE  IEEE 


Figure  4-11  AREA  008  (HURLWOOD  ACQUISITION  AND  LANDFILL  D-7):  EM  SURVEY  PLOT 


Table  4-16 

SUMMARY  Of  WATER  SAMPLE  ANALYSES  FUR  AREA  008 
( HURL  WOOD  ACQU1SU1UN  AND  LANDFILL,  D-7) 


a.  z 


c 

TJ  °  . 
O  •*-*  • 
-C  O 

-O  0}  ■ 
0)  4->  . 

x  <u 

Q 


T5  fc, 
C  0) 

3  aj 
cS  1 


T3  u 

gJS 

o  a) 
u  x 


i 

TJ  fr, 

§5 

o  as 

5  * 


T7  t, 

c  a> 
o  a> 
c3  * 


i 

-O  u 

§5 

O  CO 
t-  * 
CJ 


— w  u~\ 

3* 


2S 


>0 

<23 

CD 


vO 

CD 

N 

CD 

\ 

CD 


O' 


o 

z 

n 


<T 

O' 


CM 

r— 

O' 


TT 

a 


o 

a 

o 


o 

o 

a  ° 

lP\  CM 


0  0  0^0 


CD 

m 

_  in  O  O 

o  •  • 

z  o  a  cm 


9  ^  Q  ^ 
«-  z  a  z  o 


5  s 


3  CD 
m  3 


9  £ 


CD 

O  O 

in  o 

a  o  a 


9  ^ 


CO 

£  * 

« 

£  9) 

a  <o 
i  03 
— <  <- 
>s  □> 

i  2 

i  co  *  * 

c  *o  CJ 

•  H  (0  C 

•—  -4  0)  •«-« 

^  O  «j  Nj 


o  o 
to  r 
0) 

c 

0)  c 
U  x 
(0  o 
ar 

CD 

+j 

O  CD 
O  — < 
-C  03 


C  -O 
X  V 
O  X 

-c  •-* 

CD  <*- 

CD  - 
CD 

to  to 


■a  c 

v  to 


CD  c 
4)  5 

55 

C  95 

0) 

U  03 
CO  — 

a  a 


i  to 
C  93 

-C  o 

CD  Q. 

O 

CD  U 

a 

03 

> 

03  CD 


■o  e 
a)  •-* 

CD  _j 

o 

0.4-1 

o  c 


CD 


03  • 

T2  C 

03  -j  C 

*o  >  e  o 

0-4  — «  CJ 

-Z  ZF  — i 

E 

03  >n  4-»  3 

E  *-  C  E 

O  •  CO  -4 

03  CD  _J  C  X 

>  \  -4  CO 

fS* 

CO  CO  4-1  TD 

C  C  to 
T3  t-  -4  O  T3 
03  O  U  C 
05  _  03 
CEE 
03  <4  O  3  E 

4-»  CO  -4*  E  O 

03  4->  -44  O 

13  c  A  x  o 

<0  U  CO  oc 

4-*  4  J  43  £ 

O  CD  C  ■ 
Z  03  I 


4-*  4->  03 


O  -D 


CO 

03  <4 
CD  03 
03  4-i 
H  CO 

4J  X 

C 

03  "O 
03 

(0  *0 
Q.  C 
03 


2  C  JU 
O  CJ  I 
I  uto 
I  *  ^  CM 


4-42 


Arsenic  was  detected  in  one  of  the  seven  soil  samples  collected 
from  the  two  boreholes.  The  arsenic  concentration  was  7.8  mg/kg. 

Groundwater  analysis  indicated  levels  of  lead  and  zinc  in  the 
groundwater;  however,  none  of  the  concentrations  reported  were  above 
primary  or  secondary  drinking  water  standards.  The  concentrations 
ranged  from  0.008  to  0.038  mg/L  for  lead  and  0.10  to  2.9  mg/L  for 
zinc.  Oil  and  grease  was  reported  for  all  five  samples  from  0.4  to 
0.5  mg/L. 

Organic  analysis  of  the  groundwater  revealed  one  sample  with  a 
level  of  toluene  above  detection  limits.  Di-n-butyl  phthalate  was 
reported  at  levels  of  12  to  18  ug/L. 

4.1.9  Area  009:  Sewage  Digester  Sludge  Spreading  Area  (SS-1) 
Analytical  Results 

Analysis  of  the  soil  samples  indicated  the  presence  of  phthalates 
in  six  of  the  22  samples.  Three  phthalate  compounds  were  detected. 
These  compounds  were  bis( 2-ethyl  hexyl )phthal ate,  di-n-butyl  phthalate, 
and  di-n-octyl  phthalate.  The  concentration  range  of  these  phthalate 
compounds  from  the  6  samples  was  1.9  mg/kg  to  8.6  mg/kg.  Oil  and 
grease  concentrations  were  detected  in  19  of  the  22  samples.  The  oil 
and  grease  concentration  range  for  the  19  samples  was  146  mg/kg  to 
4,500  mg/ kg. 

Chromium,  copper,  and  zinc  were  reported  in  every  sample.  Chro¬ 
mium  levels  ranged  from  8  mg/kg  to  15  mg/kg.  Copper  ranged  from  3.6 
mg/kg  to  9.8  mg/kg.  Zinc  levels  were  reported  from  17  mg/kg  to  50 
mg/kg.  Lead  was  detected  in  19  of  the  22  soil  samples  (see  Table 
4-17).  The  lead  concentration  range  of  these  18  samples  was  6.7  mg/kg 
to  72  mg/kg.  Four  of  the  lead  samples  had  concentrations  above  the 
threshold  concentration  value. 

Nickel  was  found  in  one  sample  at  12  mg/kg.  Cadmium  was  reported 
in  two  samples  at  concentrations  of  1.2  and  0.90  mg/kg. 

4.2  SIGNIFICANCE  OF  FINDINGS 

Based  upon  the  results  presented  in  Section  4.1,  preliminary 
statements  can  be  made  regarding  the  presence  or  absence  of  contamina¬ 
tion  at  each  area  investigated.  When  possible,  a  discussion  of  the 
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extent  and  migration  potential  has  been  provided.  An  evaluation  of 
the  contamination  in  terms  of  potential  health  and  environmental 
hazard  is  presented  for  those  compounds  for  which  there  are  sufficient 
data  and  for  which  a  basis  of  comparison  is  available. 

The  basis  for  determining  the  significance  of  the  inorganics  and 
organic  compound  concentrations  in  water  are  proposed  or  final  MCLs 
and  RMCLs,  as  set  forth  by  the  USEPA.  MCLs  and  RMCLs  have  not  been 
established  for  all  compounds  which  were  detected  in  groundwater.  No 
standards  or  criteria  have  been  established  for  concentrations  of 
inorganics  or  organics  in  soils.  Analysis  for  oil  and  grease,  which 
is  naturally  occurring  in  both  soils  and  waters,  is  non-specific. 

Based  upon  the  reported  analyses,  low-level  concentrations  of 
organic  solvents  and  phthalates  are  present  in  the  groundwater.  The 
presence  of  phthalates  may  be  anomalous,  since  solvents  leach 
phthalates  from  PVC  and  the  wells  installed  at  Reese  AFB  were  cased  in 
PVC.  These  compounds  were  identified  at  similar  concentrations  in  all 
groundwater  samples  from  wells  on  the  base  and  one  well  in  the 
Hurlwood  Acquisition.  No  concentration  gradient  was  discernible  and 
the  source  of  the  solvents  is  unclear. 

4.2.1  Area  001:  Industrial  Waste  Lake 

Analytical  results  of  the  analysis  of  lake  sediment  samples  at 
Area  001  show  the  presence  of  PNAs,  typical  of  broad  peak  oily  contam¬ 
ination,  and  four  organic  solvents.  These  compounds  were  detected  in 
the  sediment  sample  collected  from  the  delta  inlet.  Discharge  at  this 
location  is  from  waste  waters  from  runways  and  other  sources  that  has 
passed  through  an  oil  and  grease  separator.  Two  PNA  compounds,  pyrene 
and  chrysene,  were  found  at  very  low  levels  (3.2  and  2.1  ug/kg, 
respectively)  in  the  lake  inlet  sediment.  These  results  are  consis¬ 
tent  with  wastes  indigenous  to  airport  operations  ( i . e . ,  lubricants, 
cleaning  solvents,  etc.). 

Concentrations  of  toluene  (3.9  ug/L),  1,1,1-trichloroethane,  (1.9 
ug/L),  and  trichloroethene  (0.22  and  0.27  ug/L),  lead  (0.006  and  0.007 
ug/L),  and  zinc  (0.25  ug/L)  were  detected  in  the  groundwater.  These 
concentrations  were  below  current  MCLs  and  RMCLs.  Concentrations  of 
1,1,1-trichloroethane  (0.57,  0.89,  3.9,  and  7.1  ug/L),  trichloroethene 
(0.51  and  0.59  ug/L),  lead  (0.010  ug/L),  and  zinc  (0.015  ug/L)  were 
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detected  in  the  surface  water.  These  concentrations  were  below  cur¬ 
rent  MCLs  and  RMCLs.  Tetrachloroethene  was  detected  in  the  surface 
water  samples;  however,  no  current  EPA  limits  exist  for  comparison. 
Methylene  chloride  was  detected  in  both  the  surface  water  and  the 
groundwater;  however,  the  concentrations  detected  are  indicative  of 
laboratory  contaminants.  Due  to  the  limited  amount  of  data  available 
at  this  time,  no  conclusions  can  be  reached  regarding  the  source  of 
groundwater  contamination  in  this  area.  Further  investigation  is 
necessary  to  determine  if  a  link  exists  between  the  groundwater  con¬ 
tamination  and  the  discharge  to  the  lake. 

One  soil  sample  from  a  depth  of  30  feet  showed  the  presence  of 
4,4' -DDT  at  a  concentration  above  the  method  detection  limit.  The 
presence  of  this  pesticide  is  considered  anomalous,  since  no  other 
sample  at  the  site  indicated  the  presence  of  these  pesticides. 

No  inorganics  were  reported  which  were  in  excess  of  method  detec¬ 
tion  limits. 

4.2.2  Area  002:  Sewage  Lake  (Including  Landfills  D-3,  D-4,  and 
D-5,  and  Inactive  fire  Training  Area  FT-3) 

Subsurface  soils  from  borehole  81  and  monitoring  well  W1  showed 
the  presence  of  oil  and  grease  at  levels  in  the  range  of  100  to  200 
mg/kg.  This  concentration  most  likely  indicates  naturally  occurring 
plant  and  animal  degradation  products. 

Sediment  samples  showed  the  presence  of  low  concentration  of  ODD 
and  DOT.  These  are  suspected  to  result  from  runoff  from  past  pest- 
control  operations  on  the  golf  course. 

Surface  water  analysis  from  the  second  round  of  sampling  showed 
the  presence  of  chlorpyrifos  and  malathion.  Also  present  at  the  pump 
discharge  were  concentrations  of  organic  solvents,  however  these  con¬ 
centrations  were  at  levels  below  current  MCLs. 

Groundwater  contained  toluene  at  a  concentration  below  current 
MCLs.  Groundwater  also  contained  1,1-dichloroethane  (0.15  ug/L),  but 
no  current  MCLs  or  RMCLs  exist  for  comparison.  Phthalates  were  also 
detected  in  the  groundwater;  however,  all  levels  detected  were  below 
the  EPA  Recommended  Water  Quality  Criteria. 

The  source  of  contamination  in  this  area  is  uncertain;  however, 
it  may  have  been  the  result  of  previous  pest  control  operations  on  the 
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golf  course  and  the  discharge  of  waters  from  the  Industrial  Waste 
Lake.  Further  investigation  is  necessary  before  any  conclusions  can 
be  reached. 

4.2.3  Area  003:  POL  Storage  Area 

Analytical  results  indicated  the  presence  of  lead  and  chromium  in 
the  majority  of  samples,  but  both  were  below  the  threshold  concentra¬ 
tions.  No  correlation  was  found  between  the  depths  of  the  samples  and 
the  presence  of  metals;  therefore,  the  levels  appear  to  be  within 
naturally  occurring  levels  for  these  trace  metals  in  soils.  No  back¬ 
ground  samples  were  taken  to  verify  this. 

Both  oil  and  grease  and  petroleum  hydrocarbon  concentrations  were 
detected  in  various  samples.  Oil  and  grease  was  detected  above  the 
method  detection  limit  from  soils  collected  from  boreholes  B2,  B3,  and 
B4.  Petroleum  hydrocarbons  were  not  detected  in  the  same  soils. 
Because  the  analytical  method  for  petroleum  hydrocarbons  differs  from 
the  analytical  method  for  oil  and  grease  only  by  the  use  of  a  cleanup 
column  which  removes  animal  fats  and  vegetable  oils,  it  is  likely  that 
the  positive  values  for  oil  and  grease  indicate  natural  biodegradation 
of  organic  material,  not  contamination  from  fuel-type  sources. 
Petroleum  hydrocarbons  were  detected  above  method  detection  limits  in 
two  soil  samples  from  Borehole  Bl.  Oil  and  grease  was  not  detected  in 
these  two  samples.  According  to  the  analytical  methodologies,  the  oil 
and  grease  analysis  is  not  applicable  to  light  hydrocarbons  ranging 
from  gasoline  to  No.  2  fuel  oil.  These  light  hydrocarbons  are  com¬ 
pletely  or  partially  lost  during  solvent  extraction.  The  petroleum 
hydrocarbon  analysis  is  applicable  to  light  hydrocarbons.  Therefore, 
the  positive  petroleum  hydrocarbon  results  may  indicate  the  presence 
of  some  unknown  light  hydrocarbon,  rather  than  the  products  of  natural 
biodegradation.  This  may  indicate  a  localized  spill  which  migrated 
vertical ly. 

4.2.4  Area  004:  Southwest  Landfill  D-I 

Analysis  of  soil  samples  showed  no  organic  compounds  present 
above  method  detection  limits.  Inorganic  analysis  indicated  the 
presence  of  copper,  chromium,  nickel,  zinc,  and  lead  at  concentrations 
below  threshold  values.  No  correlation  as  to  contaminant  depth  could 
be  drawn  from  the  results  as  the  concentrations  varied  in  different 
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samples  and  from  differing  depths,  so  these  values  indicate  naturally 
occurring  levels. 

Groundwater  analyses  showed  the  presence  of  organic  solvents  and 
phthalates.  All  but  one  of  these  compounds  were  below  proposed  MCLs 
or  RMCLs.  Trichloroethene  was  confirmed  in  both  rounds  of  sampling  at 
concentrations  four  to  eight  (24  to  41  ug/L)  times  the  current  pro¬ 
posed  MCL  (5  ug/L).  The  presence  of  phthalates  may  be  anomalous, 
since  solvents  leach  phthalates  from  PVC  and  the  wells  installed  at 
Reese  AFB  were  cased  in  PVC. 

4.2.5  Area  005:  Civil  Engineering  Paint  Trench 

Organic  and  inorganic  analysis  of  subsurface  soils  showed  no 
organics  above  detection  limits  and  no  metals  in  excess  of  threshold 
values. 

Groundwater  analysis  indicated  organic  solvents  below  MCLs  and 
low  levels  of  phthalates.  These  levels  were  comparable  to  those  found 
in  groundwater  samples  from  other  sites.  The  presence  of  phthalates 
may  be  anomalous,  since  solvents  leach  phthalates  from  PVC  and  the 
wells  installed  at  Reese  AFB  were  cased  in  PVC.  Based  on  the  avail¬ 
able  data  for  this  area,  it  was  determined  that  no  further  investiga¬ 
tion  was  required. 

4.2.6  Area  006:  Active  Fire  Training  Area  (FT-1)  Including  Drain¬ 
age  Impoundment  (ST-3)  ~  ^ 

Analysis  of  subsurface  soils  showed  lead  levels,  at  concentra¬ 
tions  within  the  threshold  value.  Chromium  was  found  in  two  samples 
from  B-l  (20  to  21.5  and  25  to  26.5  feet)  at  levels  greater  than  the 
threshold  value,  and  therefore  may  indicate  the  presence  of  contamina¬ 
tion.  However,  based  on  the  limited  amount  of  available  data,  it  is 
premature  to  draw  any  conclusions  regarding  health  hazards  (refer  to 
Appendix  M  for  a  toxicological  profile  of  chromium).  Lead  and 
chromium  were  also  reported  in  the  sediment  samples,  but  at  levels 
below  calculated  threshold  values. 

No  organics  other  than  oil  and  grease  were  reported  in  the  sub¬ 
surface  soils  or  sediments  above  detection  limits.  The  oil  and  grease 
values  found  may  be  due  to  natural  degradation  of  organic  material. 
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4.2.7  Area  007:  Northwest  Landfill/Rubble  Area  D-ll 

No  inorganics  were  reported  in  excess  of  method  detection  limits 
at  this  site. 

The  only  reported  organic  above  detection  limits  was  oil  and 
grease.  The  soil  sample  from  borehole  B-4  had  an  oil  and  grease  con¬ 
centration  of  1,500  mg/kg.  This  level  does  not  appear  to  be  due  to 
natural  degradation  products  and,  therefore,  indicates  some  contamina¬ 
tion.  The  source  of  this  contamination  is  unknown. 

4.2.8  Area  008:  Hurlwood  Aquisition  and  Landfill  D-7 
Subsurface  soil  analysis  indicated  no  organics  above  method 

detection  limits. 

Arsenic  was  reported  at  7.8  mg/kg  slightly  above  the  detection 
limit  in  the  soil  from  B-l,  at  15  to  16.5  feet,  and  may  indicate  an 
anomalous  value. 

Toluene  was  reported  in  a  single  sample  from  well  4  at  1  ug/L, 
well  below  the  EPA  proposed  RMCL  of  2,000  ug/L.  Low  levels  of 
phthalates  (12  to  18  ug/L)  were  also  reported  in  wells  1,  2,  and  3. 

The  presence  of  phthalates  may  be  anamalous,  since  solvents  leach 
phthalates  from  PVC  and  the  wells  installed  at  Reese  AFB  were  cased  in 
PVC. 

Lead  was  detected  in  the  groundwater  samples  collected  from  wells 
W2,  W3,  and  W5.  Zinc  was  detected  in  groundwater  samples  collected 
from  wells  W2,  W3,  W4,  and  W5.  The  lead  concentration  at  Well  5  was 
0.038  mg/L.  Although  this  lead  concentration  is  above  the  proposed 
RMCL  (0.02  mg/L),  the  level  does  not  exceed  the  current  drinking  water 
standard  of  0.05  mg/L.  Therefore,  any  potential  negative  health 
effects  from  consumption  of  this  water  are  negligible.  Zinc  was 
detected  in  four  samples  (0.10  mg/L  to  2.9  mg/L),  but  all  levels  were 
•  below  the  EPA  secondary  drinking  water  standard  (5  mg/L). 

4.2.9  Area  009:  Sewage  Digester  Sludge  Spreading  Area  (SS-1) 

Organic  analysis  indicated  soil  contamination  with  oil  and  grease 

from  slightly  above  the  detection  limit  to  as  much  as  4,500  mg/ kg. 

The  high  level  of  oil  and  grease  is  probably  the  result  of  operations 
to  construct  a  parking  lot  in  1985  when  the  area  was  shot  with  oil  and 
ashphalt  and  then  covered  with  gravel.  Low  levels  of  phthalates  were 
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also  reported  with  no  discernible  trend  as  to  location  or  depth.  The 
presence  of  phthalates  may  be  anamalous,  since  solvents  leach 
phthalates  from  PVC  and  the  wells  installed  at  Reese  AFB  were  cased  in 
PVC. 

Several  concentrations  of  lead  were  found  in  excess  of  the  cal¬ 
culated  threshold  value,  indicating  potential  contamination  with  this 
metal.  The  elevated  levels  of  heavy  metals,  particularly  lead,  would 
indicate  that  these  are  not  naturally  occurring  levels.  However,  with 
the  limited  amount  of  available  data,  it  is  premature  to  draw  any 
conclusions  regarding  health  hazards  (see  Appendix  M).  Cadmium  was 
found  in  one  boring  at  levels  slightly  above  the  detection  level. 
Nickel  was  found  in  one  boring  also  slightly  in  excess  of  the  detec¬ 
tion  level.  The  remaining  metals  all  were  within  the  calculated 
threshold  values. 

The  source  of  contamination  in  this  area  is  uncertain;  current 
information  is  not  sufficient  to  rule  out  a  link  to  past  sludge¬ 
spreading  operations. 

Although  Area  009  is  underlain  by  the  Ogallala  aquifer,  it  is 
unlikely  that  the  metals  contamination  would  pose  a  threat  because  of 
the  relatively  impermeable  barrier  of  caliche  between  Area  009  and  the 
aquifer.  Migration  of  metals  due  to  surface  runoff  is  also  unlikely 
because  most  of  Area  009  is  paved.  Any  surface  runoff  generated  at 
this  area  is  collected  by  the  storm  drainage  system  and  empties  into 
the  Industrial  Waste  Lake.  Metals  migration  potential  can  be  deter¬ 
mined  by  conducting  soil  leachability  tests. 

4.2.10  Drill  Cutting  EP  Tox  Testing 

The  drill  cuttings  from  Areas  001,  002,  003,  004,  006,  007,  and 
008  were  drummed  and  later  analyzed  for  EP  TOX  leachability  para¬ 
meters.  All  samples  were  negative  for  all  EP  TOX  parameters.  The 
cuttings  were  considered  clean  and  were  then  placed  in  active  areas  of 
the  southwest  landfill  as  directed  by  base  personnel.  EP  TOX  data  are 
presented  in  Appendix  H  along  with  other  sampling  data. 
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ALTERNATIVE  MEASURES 


Major  alternative  measures  applicable  to  the  investigation  areas 
at  Reese  AFB  can  be  placed  into  three  general  categories,  including  no 
action;  additional  fieldwork;  and  remedial  actions.  These  alterna¬ 
tives  are  discussed  below. 

•  Alternative  1  -  No  further  action  (including  remedial  action) 
is  required  since  the  results  of  the  investigation  show  no 
significant  health  or  environmental  hazards.  This  corresponds 
to  Air  Force  IRP  Category  I  (see  Section  6); 

•  Alternative  2  -  Additional  fieldwork  to  define  the  location, 
nature,  and  extent  of  contamination.  This  alternative  corres¬ 
ponds  to  Air  Force  IRP  Category  II.  This  could  include: 

-  Additional  records  search,  aerial  photographic  interpreta¬ 
tion,  or  further  geophysical  surveys  to  define  locations  of 
contaminated  areas; 

-  Drilling  of  boreholes  and  installation  of  monitoring  wells 
and  subsurface  soil  and  groundwater  to  define  the  nature 
and  extent  of  subsurface  contamination;  and 

-  Additional  sediment  and  surface  water  sampling  to  define 
nature  and  extent  of  surface  contamination. 
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•  Alternative  3  -  Remedial  actions.  These  actions  include 
various  removal,  containment,  and  treatment  options.  These 
alternatives  correspond  to  Air  Force  IRP  Category  III. 

As  a  result  of  the  low  level  groundwater  contamination  at  many 
areas  in  the  form  of  organic  solvents  and  phthalates,  a  general  Alter¬ 
native  2  is  recommended  for  Reese  AFB.  This  work  would  include  the 
collection  of  groundwater  samples  from  existing  upgradient  wells  off 
the  base  to  the  west,  and  the  installation  of  two  to  three  upgradient 
shallow  borings  on  the  base  to  determine  background  levels  of  the 
solvents  and  phthalates. 

In  addition  to  the  general  alternative  recommended  for  the  entire 
base,  the  alternatives  applicable  to  individual  areas  are  presented 
below: 

5.1  AREA  001  (INDUSTRIAL  WASTE  LAKE  SI-1) 

Alternative  2,  additional  fieldwork,  is  applicable  to  this  area. 
Additional  fieldwork  should  take  the  form  of  continued  characteri za- 
tion  of  the  lake  sediments  and  lake  waters.  The  Dumose  of  this 
sampling  is  to  monitor  the  discharge  to  the  inlet  delta,  especial!'/ 
for  PNAs  and  organic  solvents. 

5.2  AREA  002  (SEWAGE  LAKE  INCLUDING  LANDFILLS  D-3,  D-4,  D-5  AND 
INACTIVE  FIRE  TRAINING  AREA  FT-3) 

Alternative  2,  additional  fieldwork,  is  applicable  to  this  area. 
Pesticides  found  were  at  low  concentrations  and  migration  is  prevented 
by  clay  soils  at  the  site;  however,  the  landfills  and  the  FPTA  associ¬ 
ated  with  this  area  have  not  been  fully  investigated. 

5.3  AREA  003  (POL  STORAGE  AREA) 

Alternative  1,  no  action,  is  applicable  to  this  area  since  no 
significant  contamination  was  found. 

5.4  AREA  004  (SOUTHWEST  LANDFILL  D-l) 

Alternative  2,  additional  fieldwork,  is  applicable  to  this  area 
in  the  form  of  additional  subsurface  soil  sampling  to  define  the 
extent  of  the  inorganic  contaminants  found  at  the  perimeter  of  the 
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site.  Additional  groundwater  sampling  is  needed  to  verify  the  tri- 
chloroethene  contamination  and  to  define  the  source. 

5.5  AREA  005  (CIVIL  ENGINEERING  PAINT  TRENCH) 

Alternative  1,  no  action,  is  applicable  to  this  area  since  no 
significant  contamination  was  detected. 

5.6  AREA  006  (ACTIVE  FIRE  TRAINING  AREA  FT-1  INCLUDING  DRAINAGE 
IMPOUNDMENT  SI-3) 

Alternative  2,  additional  fieldwork,  is  applicable  to  this  area 
in  the  form  of  additional  sediment  sampling  and  the  drilling  of  bor¬ 
ings  and  the  sampling  of  subsurface  soils  to  determine  if  chromiim 
contamination  is  more  extensive. 

5.7  AREA  007  (NORTHWEST  LANDFILL  D-ll) 

Alternative  1,  no  action,  is  applicable  to  this  area  since  no 
significant  contamination  was  detected.  Soils  at  the  area  are  tight 
clays  and  silts  and  would  retard  any  potential  contaminant  migration. 

5.8  AREA  008  (HURLWOOD  ACQUISITION  AND  LANDFILL  D-7) 

Alternative  2,  further  fieldwork,  is  applicable  in  the  form  of 

additional  subsurface  soil  borings  in  the  area  of  B-l  (see  Figure  3-2) 
to  define  the  extent  and  source  of  the  arsenic  contamination. 

5.9  AREA  009  (SEWAGE  DIGESTER  SLUDGE  SPREADING  AREA  SS-1 ) 

Alternative  2,  further  fieldwork,  is  applicable  at  this  area. 

The  further  fieldwork  should  take  the  form  of  additional  soil  borings 
to  define  the  vertical  and  lateral  extent  of  the  metals  contamination. 
Leachability  tests  should  be  conducted  on  soils  collected  from  this 
area  to  determine  the  potential  for  metals  migration. 
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6.  RECOMMENDATIONS 


The  following  recommendations  are  based  upon  the  results  of  the 
Phase  II  Stage  1  investigation.  Each  Area,  in  accordance  with  the 
Description  of  Work,  has  been  listed  by  Category  (Category  I,  II,  or 
III).  Category  I  sites,  where  adequate  data  exists  to  rule  out  public 
health  or  environmental  hazard,  require  no  further  action.  Category 
II  sites  require  Phase  II  Stage  2  investigations  to  better  quantify  or 
assess  the  extent  of  contamination.  Category  III  sites  require 
remedial  actions  as  part  of  Phase  IV.  No  Category  III  sites  were 
designated.  Table  6-1  lists  the  sites  by  category.  Category  II  sites 
have  been  prioritized.  General  and  site-specific  recommendations  for 
Phase  II  Stage  2  are  presented  below. 

6.1  GENERAL  RECOMMENDATIONS 

The  low  level  contamination  of  groundwater  by  organic  solvents 
and  phthalates  found  in  all  of  the  groundwater  samples  taken  at  the 
base  requires  that  a  background  level  of  these  compounds  be  estab¬ 
lished.  Credible  background  levels  can  best  be  obtained  from  off-base 
locations.  Samples  should  be  taken  *from  existing  off-base  wells,  if 
available.  Similar  background  data  should  be  developed  for  inorganics 
as  well  as  organics  for  soils.  The  drilling  of  three  boreholes  in  an 
area  of  the  base  judged  to  be  free  of  contamination  and  the  sampling 
of  the  subsurface  soils  at  depths  of  3,  5,  15,  and  30  feet  (or  refus¬ 
al)  will  accomplish  this  goal.  The  groundwater  samples  should  be 
analyzed  for  purgeable  organic  compounds  (EPA  601/602).  The  subsur¬ 
face  soil  samples  should  be  analyzed  for  oil  and  grease  and  metals. 
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Table  6-1 


Category  1 
a  Area  003: 
a  Area  00$: 
a  Area  007: 

Category  2 
a  General: 

a  Area  001: 
a  Area  002: 

a  Area  004: 
a  Area  006: 

a  Area  008: 
a  Area  009: 


LIST  OF  AREAS  BY  CATEGORY 


POL  Storage  Area  SP-1 
Civil  Engineering  Trench  SI-4 
Northwest  Landfill  D-11 


Groundwater  and  off-site  soils  adjacent  to  the  base 
should  be  investigated  to  define  background  and  general 
g roind water  contaminant  levels. 

Industrial  Ms  ate  Lake  SI-1 

Sewage  Lake  including  Landfills  D-3,  0-4,  D-5,  and 
Inactive  fire  Training  Area  FT-3 

Southwest  Landfill  0-1 

Active  Fire  Training  Area  (FT  —1 ) 

Including  Drainage  Inpoundment  (SI-3) 

Hurl  wood  Acquisition  and  Landfill  0-7 

Sewage  Digester  Sludge  Spreading  Area  SS-1 
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6.2  AREA  001  (INDUSTRIAL  WASTE  LAKE) 

Category  II.  Because  of  the  levels  of  PNAs  and  solvents  detected 
in  the  sediments  and  water  in  the  Industrial  Waste  Lake,  additional 
monitoring  of  the  sediments  and  water  is  recommended .  It  is  suggested 
that  sample  collection  be  correlated  with  discharge  to  the  lake.  Sed¬ 
iment  samples  should  be  collected  at  the  inlet  delta.  The  water  sam¬ 
ple  location  should  coincide  with  the  Stage  1  location  (see  Figure 
3-2).  To  determine  if  a  link  exists  between  discharge  to  the  lake  and 
groundwater  contamination,  one  additional  monitoring  well  (a  deep 
well)  should  be  constructed  downgradient  of  the  lake  (see  Figure  6-1). 
Groundwater  samples  should  be  taken  quarterly;  however,  the  sampling 
frequency  will  be  reduced  when  sufficient  data  are  collected  showing 
no  increasing  trends  in  previously  identified  contaminants  and  when 
concentrations  are  below  allowable  levels.  The  water  and  sediment 
samples  should  be  analyzed  for  purgeable  organics  (EPA  601/602)  and 
BNAs . 

6.3  AREA  002  (SEWAGE  LAKE,  ASSOCIATED  LANDFILLS  D-3,  D-4,  D-5  AND 

INACTIVE  FIRE  TRAINING  AREA  FT-3) 

Category  II.  The  landfills  and  the  FPTA  associated  with  this 
area  have  not  been  fully  investigated.  It  is  suggested  that  more 
detailed  geophysical  surveys  (EM  and  magnetometer)  be  performed  in  the 
vicinity  of  the  fire  training  area  and  landfill  D-4  to  better  define 
the  boundaries.  One  additional  well  should  be  placed  upgradient 
(west)  of  the  sewage  lake,  and  one  downgradient  well  should  be  placed 
in  the  southeast  corner  of  the  base,  to  determine  the  effect  of  this 
area  as  a  potential  source  of  contaminants  in  the  groundwater  (see 
Figure  6-1).  Groundwater  samples  will  be  taken  at  the  same  frequency 
as  Area  001  wells.  Also,  a  minimum  of  two  additional  borings  should 
be  made  around  each  of  the  landfills  to  determine  whether  they  are 
leaching  contaminants. 

6.4  AREA  003  (POL  STORAGE  AREA  SP-1) 

Category  I.  Since  no  significant  contamination  was  detected,  no 
further  action  is  reconmended. 
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Figure  6-1  RECOMMENDED  BORING  AND  MONITORING  WELL  LOCATIONS  FOR 
AREAS  001  AND  002 


AREA  001 

INDUSTRIAL  WASTE  LAKE 


6.5  AREA  004  (SOUTHWEST  LANDFILL  D-l) 

Category  II.  Because  of  the  apparent  groundwater  contamination 
at  this  site,  resampling  of  the  monitoring  well  installed  during  this 
investigation  is  recommended  (the  recommended  general  base  sampling 
may  provide  applicable  data).  To  attempt  to  define  the  extent  of 
inorganic  migration,  a  series  of  six  30-foot  borings  should  be  located 
beyond  the  Stage  1  borings  (see  Figure  6-2).  Both  the  groundwater  and 
soil  samples  will  be  analyzed  for  arsenic,  copper,  chromium,  lead,  and 
zinc. 

6.6  AREA  005  (CIVIL  ENGINEERING  TRENCH  SI-4) 

Category  I.  Because  no  significant  contamination  was  found  at 
Area  005,  no  further  action  is  recommended. 

6.7  AREA  006  (ACTIVE  FIRE  TRAINING  AREA  FT-1  INCLUDING  DRAINAGE 

IMPOUNDMENT  SI-3) 

Category  II.  The  extent  of  chromium  contamination  at  Area  006  is 
yet  undetermined.  It  is  recommended  that  six  additional  30-foot  bor¬ 
ings  with  subsurface  soil  sampling  be  undertaken  at  locations  adjacent 
to  but  farther  from  the  Fire  Training  Area  (see  Figure  6-2).  The 
soil  samples  should  be  taken  at  depths  of  3,  5,  15,  and  30  feet  (or 
refusal).  Additionally,  eight  to  10  sediment  samples  (0  to  1-foot 
depths)  should  be  taken  in  the  drainage  impoundment  and  analyzed  for 
chromium  to  define  the  extent  of  contamination. 

6.8  Area  007  (NORTHWEST  LANDFILL  D-ll) 

Category  I.  Since  no  significant  contamination  was  found,  no 
further  action  is  recommended. 

6.9  Area  008  (HURLWOOD  ACQUISITION  AND  LANDFILL  D-7) 

Category  II.  The  extent  of  the  arsenic  contamination  and  its 
source  have  not  yet  been  defined.  It  is  recommended  that  three  addi¬ 
tional  30-foot  borings  be  located  along  the  eastern  perimeter  of  D-7 
(see  Figure  6-3).  Samples  should  be  collected  at  3,  5,  15,  and  30 
feet  (or  refusal)  and  analyzed  for  arsenic.  Although  lead  and  zinc 
levels  in  one  of  the  wells  were  above  the  RCML  and  MCL,  respectively. 
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the  concentrations  were  below  EPA  drinking  water  standards.  There¬ 
fore,  no  additional  groundwater  sampling  is  proposed 

6.10  Area  009  (SEWAGE  DIGESTER  SLUDGE  SPREADING  AREA  SS-1) 

Category  II.  Although  the  metals  detected  are  typical  of  sewage 
sludge,  the  actual  extent  of  these  metals  is  not  well  defined.  It  is 
recommended  that  four  6-foot  borings  and  six  3-foot  borings  be 
installed  to  define  the  vertical  depth  of  the  metals  (see  Figure  6-4). 
Samples  should  be  analyzed  for  arsenic,  cadmium,  chromium,  copper, 
lead,  nickel,  and  zinc.  The  metals  found  are  essentially  immobile  and 
should  not  migrate. 
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Northing 
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31 
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02 
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B3 
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88 
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001-61 
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621,924.266 

001-82 

728, 467.142 

621,668.370 

00  1  -  900  1* 

728,402.658 

621,634.843 

inlet  delta 

728,271.857 

621,609.055 

001-83 

728,147.839 
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001-9005 

728,074.232 
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620,196.406 
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top  well  slab 
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008-B1 

723.988.712 
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3306.50 

008-B2 

724.389.963 

618,818. 577 

3313.34 

004-W1, 

top  p.v.c.  pipe 

727.320.688 

612,871.296 

3338.64 

004-81 

728,019.453 

612,744.448 

3331.49 

004-82 

728.194.756 

613,362.330 

3330. 12 

004-83 

727.782.652 

613.731.066 

3331.72 

006-81 

728.453.344 

614,827.123 

3311.74 

006-82 

728.701.437 

614.474.615 

3310.91 

006-9047 

728.731.570 

614.942.939 

006-9048 
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615.045.640 

007-B1 

739,381.027 

614,713.635 

3329. 16 

007-B2 

739,390.990 

614.581.297 

3329.64 

007-B3 
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614.704. 167 
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007-84 
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Pt.  »  1 

728.917.995 
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Pt.  »  2 
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Pt.  #  3 
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Pt.  »  4 
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3304.56 

Pt.  *  5 
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3312.95 

Pt.  «  6 

725.  170.013 

616,938.572 

Pi.  #  7 

727,694.876 

612.802.053 

Pt.  •  8 

735, 784.536 

614,448. 125 

Pt.  *  9 

732.860.203 

620,272.823 

Pt.  #  10 

727,971.254 

613,669.299 

Pt.  «  11 

738,340.497 

614,649.734 

3334.97 

Pt.  «  12 

735.305.849 

615,401.576 

P.  I.  « 

18,  Monument 

729.889.763 

620.184.708 

3324.37 

P.  I.  # 

20,  Monument 

732,590.610 

620,284.080 

3330.46 
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